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Chapter I. 

GSKEBAL PBINCIPIiBS. 

« 

1. The defense of a coast line involves the use of both naval and 
land forces. 

9. The naval forces include: 

'a) The active fleet, whose primary objective is the destruction 

the enemy's fleet. 

(&) That portion of the reserve fleet assigned to the local defense 
of a particular part of the coast. 

(c) The naval coast patrol, which operates in conjuflction with 
the shore si&ml stations. 

The land lorces include: 

(a) The coast artillery troops, who are charged with the care and 
use of the fixed and movable elements of the seaward and land- 
wsurd defense of the coast fortifications, including guns, mortars, 
submarine mines, and torpedoes. 

(6) The coast artillery supports, which consist of small bodies of 
coast artillery or mobile troops assigned to the defense of the forti- 
fications against attack by raiding parties; they are under the 
orders of the coast defense commanders. 

(c) Tlie coast guard, which consists of a part of the mobile army 
concentrated at strategic points near the coast in position to 
oppose a landing in force by an enemy. 

8. With reference to the land forces, the military preparations 
connected with the defense of the coast line may be divided into 
three fixoups, as follows: 

(a) Constructing, arming, and equipping permanent fortifica- 
tions and making provision for submarme defense. 

(b) Constructiiig, arming, and equipping semipermanent lortifi- 
catione and field works for the protection of the permanent fortifi- 
cations against attack by small raiding parties on the landward side, 
or, in the case of an island, from boats from the adjacent shore. 

(c) The organization and mobilization of mobile troops to resist 
the landing of large bodies of troops near cities and f ortined harbors 
and for the defense of strong semipermaAent works on interior lines. 
These troops are known as coast guards. The coast guard com- 
mander isan ofScer of the mobile army , and , while entirely independ- 
ent of the coast defense commander, should cooperate witlx him. 

In addition to the foregoing, divisions and field armies may be 
concentrated and held ^t strategic centers of value with reference 
to the whole coast line. 
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4. The armament employed in coast defenses consists of the fixed 
armament emplaced in permanent batteries and the movable 
armament for use in the landward defense of the permanent 
batteries. 

6. The fixed armament is classified as major, intermediate, and 
minor, depending on the caliber. 

6. The major armament consists of guns of 8-inch or greater 
caliber and of 12-inch mortars. The guns of the major armament 
employ direct fire, and are designed for attackine the sides and 
other vertical armor of armored veasels. Shot and shell are used 
with these guns. Shot are used at shorter ranges where perfora- 
tion of the main armor is possible, and are intended to reach the 
interior of a ship before explosion. ^ Shell are used at the longer 
ranges to perforate or rack armor, injure unarmored pnarts, cause 
casualties among the personnel, and to destroy or impair the serv- 
iceability of fire control installationB. The mortars use high-angle 
fire and are designed for attacking Ihe decks of armored vessels. 

7. The intermediate armament consists of 6-inch and 5-inch euns. 
'niese guns are designed for attacking unarmored vessels and the 
unarmore^ parts of armored ships, supplementing the fire of the 
major armament. 

8. The minor armament consists of 3-inch, 4-inch, and 4.7-inch 
guns. These guns are designed for the defense of the mine fields 
and for supplementing the intermediate armament in the atteck 
on unarmored vessels. 

9. As applied to a coast artillery command, the movable arma- 
ment consists of the field and sie^ guns, siege howitzers and 
mortars, and the machine guns, assigned to the conmiand. The 
movable armament is primarily intended for landward defense, 
but portions thereof maybe assigned, when desirable, to supple- 
ment the fire of the minor armament in seaward action. 

10. The mine defense of any harbor consists of all mine materiel 
and mine personnel pertaining to that harbor, together wi^ all 
battery commands assigned to protect the mine field . In addition 
to the mines proper, the mine materiel includes among other thiiigs 
mining casemates, storehouses, loading rooms, cable tanks, boats 
assisned to the mine defense, position-finding service for the mine 
fields, and the mine field searchlights. 

11. As applied to a coast artillery command, the service of 
security is closely allied with the service of information. Both 
are accoinplished by (a) cooperation with the Navy, (b) through 
the activities of small vessels employed as scouts, and (c) through 
observation on the part of the fort commands, the fire commands 
observinff principally the seaward approaches, and the support 
commands the laadward approaches. Units of the aviation corps, 
when available, are utiHzBa for the service of security und infor- 
mation for both landwiuxl and seaward approaches. 

12. The imits of the tactical chain of coast utillery command 
are the battery cpmittand, the fire command, the mine command, 
the support command^ the fort command, aiid the coast defense 
command, as shown in the following diagram: 
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18. A battery commimd consists of one or more guns or mortars 
commanded directly by a single individual, together with all 
structures, eqtiipment, and personnel necessary for their emplace- 
ment, protection, and service. The senior officer present for duty 
is the Dattery commander. 

14. A lire cemmand consists of two or mote battery commands, 
the additional fire control stations and accessories, and the per- 
sonnel assigned to the fire command. The senior officer present 
for duty is the fire conmiander. 

If practicable, mortar battery commands will not be grouped 
with gun battery commands in the same fire command, nor will 
battery commionds of the major armament be grouped with those 
of the intermediate or minor armament. 

16. A mine ooaunand consists of such portion of the mine defense 
as can be controUed advantageously by a single, individuied. The 
senior officer present for duty is the mine commander. 

16. A support command consists of the pe^rsonnel and materiel 
of the coast artillery supjports pertaining to one fort and of llieir 
defensive works and positions. The senior line officer present for 
duty with the coast artiller^r supports is the support commander. 

17. A fort command consists oi all the means of seaward and 
landward defense, including both peraomiel and mat^el, located 
at fuiy coast artillery fort. Unless otlierwide directed by the Sec- 
retary of War, the senior coast artillery officer present for duty, 
other than the coast defense commander and his staff, is the fort 
command^^r. 

18 . A coast defense command consists of a group of fort commands 
provided for the defense of a harbor or point of the coast. The senior 
coast artillery officer present for duty is the coast defense eoin- 
mander. 



Chapter 11. 

ASSiONXBxnr or pbbsonnbIi. 

1 19. The smallest administrative umt of the Coast AitUlerv Corps 1 
is the company. The law contemplates th|tt ite abse shall be 
adjusted to the manning re(]^iilrements of the particular battery 
or mine command to which it may be assigned. Coast artillery 
companies, therefore, vary in size and are to be considered as 
manning bodies of the gun, mortar, and mine elements of the 
coaaiti delenaes. ■ 

80. Coast artiller>r companies will be assigned to the service of 
guns, mortars, or mines by War Department orders; they will be 
assigned to particular batteries or mine commands by coast defense 
commanders. 

81. As a rule, fan and mortar companies wiU be ass^pied so as 
to place the maximum number of fire commands in service. 

88. A gun company will be divioed into sections as follows: 
One ran^ section, and for each emplacement, one gun section. 
The sections will- be subdivided into detachments and details 
for TyyantiiTig the matdtiel to which assigned. 

88. A mortar companv will be divided into sections as follows: 
One range section, and for each pit, one pit section. The sections 
will be subdivided into detachments and details for manning the 
mat^el to which assigned. 

84. A mine company will be divided into sections as follows: 
One planting, and loaoing section* one range and power section; 
and for each emplacement manned^ one gun section. Members of 
the planting and. loading section may also be assigned to gun 
sections, since in general the service of the latter will not take 
place simultaneously with that of the former. Sections will be 
subdivided into detachments and details for manning the materiel 
to which assigned- 

85. The senior noncoinmisBioned ofilcer of each section, detach- 
ment^ or detail is its chief. Each chief wiU command his sub- 
division and will be responeifaile for its drill, its efficiency, and 

I the condition of the materiel to which it is assigned^ 
Nr 86. Mft^f^ing tablee lor the Mmament and its accessories will be 
mad^ out and posted in .each coast defense command and wiU : 
iy^<ik*tti» accuffttMy the precise individual assignmenta as follows 
of officers and men on duty: 
In each coast defense headquarters: 

ia) For the coast defense commander^s headquarters. 

\b) For the signal stations. 

[c) For the boats assigned to the coast defense command. . 

11 



18 ASSZeniEVT OF PXBSOmXI. 

In each fort commander's station: 

la) For the fort commander's station. 

6) For each searchlight. 

c) For each power plant or station. 

\J) For the signal stations. 

fe) For the fort switchboard. 

For the boats aaakmed to the fort command. 



[a) For the meteorological station. 
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(h) For the tide station. 
In each support commander's headquarters: 

For each element of the landward defense. 
In each fire commander's station: 

For the fire commander's stations. 
For each power station. 

[c) For each searchlight assigned to the fire command. 
In each mine commander's station: 

(a) For the mine commander's stations. 

h) For each searchlight assigned to the mine commana, 

[e} For each planting and loading section. 
For each battery section . 

(e) For each range and power section. 
In each gun battery commander's station: 

(a) For the range section. 

(6) For the gun sections. 
In each mortar battery commander's station: 

(a) For the range section. 

(h) For each pit section. 

87. Details for the manning table specifieo in tne preceding para- 
graph will be made as foUows: 

For a coast defense, fbrt, support, fire, mine, of batteiy com- 
mand, by the coast defense, fort, support, fire, mine, ' or battery 
commanaer, respectively, 

88. Ck)mpuiy commanders will be required by fort commanders 
to keep men trained for each position of the manfiing bodies for 
fire, mine, and fort commanders' stations for which tney furnish 
details, including an adequate reserve for the more important 
positions. 

88. In the barracks of each coibpany, a manning table will be 

kept showing the assignment of each member of the company. 

, Men excused from artiller}^ drill will be given an assignment on 

this manning table. It will show also those trained and desig- 

^ pated for service in fire, mine, and fort commanders' stations. 

80. Figure 2 illustrates the relations to each other of the ofi^cers 
of a fort command. « 

31. Coast defense and fort commanders will be assigned b>[ War 
Department orders. During the absence of regatoly ae^^ned 
coast defense or fort commanders, the senior coast artillery officers 
present for duty will perform the duties pertaining to those ofiSicee 
as provided in paragraphs 17 and 18. 

88. Fire commanders, mine commanders, and staff ofiicers will 
be assigned by the coast defense commander. The senior fire 
commander wm-be assigned to that fire command irhich will best 
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14 ASSIGHMXHT OF PXKiOiniBL. 

permit him to succeed, in case of emeigeocy, to the command of 
the fort command. 

88. Officers other than staff officers wiU not be deteHed as com- 
munication officers if such details will reduce the number of officers 
present with a battery command to less than that required by its 
manning table. If no officer is avaiUible, a suitable noncommis- 
sioned officer (preferably a seigeant major) will be designated to 
act as communication officer. 

84. Mine commanders will assign the officers of the companies 
of the mine command in accordance with their special fitness. 

85. Battery commanders will assign the officers of their commands 
in accordance with their special fitness. 

86. In general, the officer next in rank to the battery commander 
will be assigned to a station or duty which will permit of his suc- 
ceeding to command without delay or confusion. When the plot- 
ting room is adjacent to the battery commander's station, the 
battery commander of a gun battery command may assign both 
lieutenants as emplacem^it officers. 
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Cliapter III. 

COMPANY FOKBCATXONS AKD MABOHIirO 

87. To fotn die eoiBiMtty. 

Nonnally a company will be formed (or drill or inspection on 
its company paiade and marched to its battery or station^ but 
when in camp at the battery or when quartered in close pioxmiity 
to the battery, may form on the battery parade. 

To form the company, the first sMgeant takes post 6 paces in 
front of wh«re the center of the company is to rest and, facing 
that point, commands FALL IN. 

Each chief of section takes post 3 paces in front of where 
the center of his section is to rest and, facing the section, super- 
intends the formation of his section. 

Each section assembles in two ranks wi<^ 4 inches between 
files and with 40 inches between ranfcs. Detachments and details 
fonn in order from the rig^t according to the drill of the piece or 
apparatus to which assigned. Chiefs of detachments take posts 
in the front rank on the right of their respective detachments and 
are not covered by rear r£aik. files. Chiefs of details take post in 
the front rank of tne right of their respeotive details and are cov- 
ered in the rear ra^ oy 4he lowest odd number of the detail. 
Men not assigned to detachments or details assemble in the line 
of file closers. 

Sections are formed in order from right to left as follows: 

For a gun company: Range section and gun sections (first, sec- 
ond, thini, fourth, etc.). 

For a mortar company: Range section and |»t sections (first, 
second, etc.). 

For a mine company: Planting and loading section, range and 
power section, and gun sections (one for each emplacement 
maimed). 

An interval of 4 paces is left between sections (not considering 
the chiefs of sections). 

Musicians form on line with the front rank 8 paces frtmi the 
rieht of the first section (not considering the<^ef of section). 

Mechanics or acting medianics take posts in the front rank on 
the left of their resi>ective sections. 

The sections havii:^ been formed, the first sergeant commands 
CALL BOLLS. Each chief of section calls his roll and faces 
about. The first seigeant then commands UBPOBT, and each 

chief of section in turn from the right sitotes and reports **'^ 

section present' * (or names of unauth<^zed absentees) and takes 
post in tne front rank 1 pace from the right of his section. 

15 



16 COXPANY 70BKATI0V8. 

The first seiseant having received the reports of the chiefs of sec- 
tions commanas CALL OF7. At this command each section calls off 
from r^ht to left, the odd numbers in the rear rank, the chiefs 
of detaiis and the even numbers in the front rank. 

The first sergeant then faces about ^ salutes, and reports to the com- 
pany commander, who has taken his pnost 12 paces in front of and 
lacing the center of the company. The first sergeant then takes 
post on line with the front rank and 4 paces from the first section 
(not cooflideruig the chief of sectbn). 

When the first sergeant starts toward his post, the officers other 
than the company commander form in line 6 paces in front of 
the company, facmg to the front, each officer opposite the center 
of that half of the comi>any which contains sul or most of the 
sections which he supervises at drill (thus a range officer of a eun 
or mortar company takes post opposite the center of the right half 
of the company). 

When there are more than three officers on duty with a company, 
the additional officers take poets in line with the other officers it 
positions designated by the company commander. 

38. Inspeotion (artUlexy) in ranks. 

The company having been formed, the company commander 
commands OPEN BANKS, MABGH. 

At the ccMnmand MABOH the front rank executes right dress* 
the rear rank and file closers, march backwsurd 4 8tex>s, halt, and 
execute right drees. The company commander alufns the front 
rank from a position just to the rignt of the chief ofthe first sec- 
tion. He then moves stes^ht to we rear and aligns the rear rank 
and file closers^ and' then takes poet 6 paces in tront of the chief 
of the first section, fading to the left, and commands FBONT. 

Having inspected the officers,, the cQmpany commander, accom- 
panied by the officers, inspects each rank and line of file closers 
Irom right to left in front, and from left to right in rear. When 
the inspection is completed, the offi^^ers resume their posts, the 
company commander taldng post 12 pac^ in front ot the center 
of the company. From this position he commands CLOSE 
BANXB, MABCH. 

Should the inspector be other than the company commander, 
the latter, aft^er commanding 3reONT, adds BEST, and faces to 
the front. When the inspector approa^ches, the coinpany com- 
mander faces to the left, brings the company to attention, races to 
the front, salutes, aj]kd accompanies; the inspector. 

89. To march ttie company to its battery or station. 

The company is iormed in column for marching bv the command 
of the company commander, BIGHT FACE. At the second com- 
mand tiie ^cer 09 the right takes position on the left of and one 
pace from the chief of the first section; the officer on the left takes 
post <A ti^ lelt ol and one pace from the. chief of the rear section ; 
all in lanki) face to the right; the musician who is in rear after 
lacing, ^p0 vp to the right of the musician in front of him; the 
compfljiy commitnder faces to his left. 

The company in column is marched, halted, and direction 
changed as prescribed for a column of files i;n. Jnkntry Drill R^u^ 
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lations, except that in marching, the column extends to easy 
marching distance without command, and in halting, all close up 
to farcing distance without command. The company commander 
marches in such position as will enable him best to direct the 
movements of the column. 

40. To post the sections. 

The company commander marches his company to its battenr 
or station, and as he approaches the battery or station commands 
SECTIONS POSTS. At the second command each chief of 
section foils out of ranks, marches his section to a point near its 
emplacement or station, and commands DETAILS POSTS. At 
the second command all details fall out, procure equipments and 
implements, and take their posts. 

Each chief of section determines whether all apparatus and 
material to be served by his section is in order, and reports to the 

officer directly over him, "Sir in order'* or reports defects 

he is unable to remedy without delay. As soon as the chiefe of 
flection have reported . the officers report to the battery commander, 
who then reports to tne fire commander *' — in order'* (insert- 
ing name of batterv), or reports defects he is unable to remedy 
without delay. (The reports from mine companies are made to 
the mine commander.) 

If he BO desire, a company commander may post the sections 

aeparately, at any point of the march, by commanding: 

SECTION, POST. The section designatea is posted as described 
above. 

When a range section leaves the column, the range officer foils 
out and process direct to his station. 

Details for remote stations may be marched to their stations from 
the company parade by their respective chiefo. 

41. To dismiss the sections. 

Battery commanders command DISMISSED. Bange officers 
command CLOSE STATION (or CLOSE STATIONS). jBmplace- 
ment officers command BEPLACE EQUIPMENTS. Chiefs of 
sections command FOBM SECTION. The company is formed 
on the battery parade and is iparched by the battery conmiander 
to the company parade and dismissed. 

V Subdivisions from repiote stations are marched to the company 
parade and dismissed by their chiefs. 

42. To ionn as infuitry. 

To form for infantry drill or exercises under arms, the files foil 
in with the pieces at ''Order.** The chiefs of section salute and 
report with tneir pieces at ''Order* * and move to their posts with 
their pieces at "Trail,** comii^ to "Order** upon halting. The 
first sergeant draws saber (if armed with one) before giving the 
command to fall in. After receiving the reports of the chiefs of 
section, he commands INSPECTION ABMS, OBDEB ABMS, 
faces about, salutes, and reports to the company commander. 

The company commander returns the salute and directs the first 
sergeant to form as infontry, whereupon the first sergeant faces 
about and forms the company as prescribed in Infontry Drill 
B^polations, except that squad leaders do not report and that cor- 
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porals may be placed as No6. 1 and 4 of the front rmls. when the 
reduced strengui of the company makes it advisable. As soon as 
the company is formed properly, the first sergeant faces about, 
salutes, and reports to the company commander, **Sijf, the com- 
pany is formed/' The company commander returns the salute 
and the first seigeant takes ^t. The company commander draws 
saber and takes nis post facmg to the front 3 paces in front of the 
center of the company. 



Chapter IV. 

THB BATTEBT OOIOCAND. 



48. The battery commander will keep a record of the daily 
attendaace at artillery drill in numbers only, showing eeparately 
tho06 attending drill at the battery and those attending drill at 
stotionB not a part of the battei)r command. 
/^44. The battery commander is responsible — 

Fiiat. Tbat the personnel of nis battery command is smart 

and alert at drill and efficient in practice and action. 
Second. That the equipment provided for bis battery com- 
mand is in serviceable and attractive condition and that 
no perman^Lt modifications of equipment or prescribed 
metnoda axe made without prc^r authority. 
Third. That the officers and .men of his battery command 
present a tidy appearance in ranks and at their posts and 
are instructed in the caie, preservaticm, and use of artil* 
lery material as prescribea in these regulations and in 
oraers. 
Fourth. That the emplacement book and other records are 
kept as required by these regulations and by oideis. 
46. The battery commander will make every eSort to keep his 
batteiy command supplied with the proper equipment, imple- 
\mentB^and reserve ammunition. 

46. The battery commander is not authorized to modify the.driU 
as prescribed in these regulatians, except as indicated hereinafter. 
If on account of local conditions it is necessary to modify the drill, 
it will be reported to the artillery district commander. 

47. The coast defense commander, with the approval of the dis- 
trict c(MBmand«r, may authosize temporary changes in a provi- 
sional fire control installation. 

48. Permanent changes in fire control installations ^provisional 
or standard) or any changes in the standard installations will be 
made only upon authority of the Secretary of War. 

48. If the oattery commaiider. improvises any device, method, 
or modification of the drill which in his opinion will increase the 
efficiency of his command, the coaet defense commander may 
authorize such device, method, or drill to be tested during[ a 
limited specified period for a portien of the time allotted to daily 
artillery drill. Ii^the result is favorable, a detailed report thereof 
willbe made to the War Department, acconrpanied by drawings, 
and a practicable by models of devices used. The assistance oi 
the proper staff officers of the coast defense command will, upon 
apphcanon, be given to battery commanders lor the purpose of 

ifi 
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constructiDg simple devices in accordance with their ideas, pro- 
vided that no unauthorized expenditure of funds be involved. 
This paragraph will not be taken as authoritv for increasing the 
load upon any fortification plant without authority of the Secre- 
tary 01 War, nor of exemption from efficiency with the means and 
methods prescribed in these regulations. 

50. Gompanv commanders wUl keei> range sections, telephone 
operators, and the details for fire, mine, and fort conmianders' 
stations weU instructed during both the indoor and outdoor periods. 

61. Battery commanden will accompany the fort commander 
in his inspections of their respective battery commands. 

M. In fort command or fire command drill or action, the battery 
commander's exercise of fire direction will be limited b y orde rs 
which come te him from higher conmianders. When BATTSBT 
COMMANBSB'S ACTION is ordered, or when communication 
with the fire and fort commanders is interrupted, he will exercise 
independent fire control and will fight his battery in accordance 
with the general plan of action. 

68. At drill or m action, the battery commander will ^ wherever 
his presence is necessary, but upon quitting Ids station he will 
leave information as to where he may be found. 

64. In case an observing station or any element of the position 
finding system goes out of action the battery commander will take 
the necessary steps to utilise to the best possible effect such 
elements of the position finding system as remain serviceable. 

66. Battery commanders win improvise some method for the 
direction of the fire of their batteries, relying only upon stations 
located at the battery. In many cases where the channel is not 
wide^ it will be practicable to determine the approximate ranges 
to Am of large size by azimuths alone. 

66. battery commanders will occasionally conduct drill and 
subcaliber practice under emergency conditions indluding the 
following: 

(d\ JBlimination of primary station only. 

'b) Elimination of seccmdary station only. 

c) Elimination of battery commander's station only. 

fa) Elimination of pHmary and secondary. 

fe) Elimination of primary and battery commander's station. 

n Elimination of battery commander's station and secondary. 

(ff) Elimination of sight standard and gun pointer. 
For mortars (d) and (/) will be omitted. An officer conducting 
the firing of a battery under any one of the emergency conditions 
specified above wiU not communicate with any station which is 
eliminated under that condition ; he will get ranges from any instru- 
ments in any stations, except those that have been eliminated 

THE KAiraS OVFXOEB. 

67. The range officer is in charge of thepositLon findinjg; equip- 
ment and the range section of the &ttery command, and his station 
is at the baJttery plotting room. He is responsible to the battery 
commander for tke condition of the materiel and for the efiSbciency 
of the personnel under his charge. 
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68. Before drill, practice, or action he will make a careful 
inspection of the equipment of his station, verifying the adjust- 
ments of the plotting board and of other apparatus. 

69. Haying completed the inspection, and having received the 
reports of the chiefs of details, he will report to the battery com- 
mander, "Sir, stations in order," or will report defects ho is unable 
to remedy without delay. ^See par. 40.) 

60. At the conclusion of tne exercises for the day he will direct 
that the stations be closed (par. 41), will inspect his station, and 
win report to the battery commander, hanaing him all records 
pertaining to the day's work at his station. 

OBSERVERS. 

81 . Observers will be selected on account of their special aptitude. 
They will understand thoroughly the use of their instruments and 
will have a knowledge of the general characteristic features of war 
ships. ^ Each observer is responsible for the care and adjustment 
of his instrument and for the police of his station at all times, and 
will report to the range officer deficiencies, defects, or accidental 
damans as soon as they are known. 

83. Kanges to moving targets as determined by depression 
position finders and coincidence range finders will be compared 
fre<}uently (if practicable) with ranges as determined by a long 
horizontal base. 

88. Observers will be tested frequently as to their proficiency 
in the practical use of the instruments to which assigned. The 
test wiu be conducted so as to determine the relative ability- of 
various observers to read quickly and accurately ranges to fixed 
and moving objects. 

THE PLOTTER. 

> 

84. The plotter has charge of the plotting room under the range 
officer. He is responsible for the adjustment of the plotting board 
and other plotting room equipment. He will be tested frequently 
gs to the accuracy of his prediction of set-forward points. 

TBE EXPLACEXBKT OFFICER. 

95, The emplacement officer is in charge of one or more emplace- 
ments. He IS responsible to the battery commander for the 
condition of the emplacement materiel and for the efficiency of its 
service. 

88. Before drill ^ practice, or action he will make a careful inspec- 
tion of ^e materiel imder his charge, and will test the electrical 
firing circuit if installed. 

87. Having completed the inspection and having received the 
reports of the chiefs of sections, he will report to the battery com- 
mander. "Sir, Nos. (or pit ) m order, '* or will report 

defects ne is unable to remedy without delay. (See par. 40.) 

88. At the conclusi on of the exercises for the day, ne will com- 
mand BEPLACE BQUIPlffENTS (par. 41), will inspect the 
emplacement, and will report to the battery commander. 
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TBB QW AND PIT COMMAirDBBS. 

89. Each emplacement of a gun battery is commanded by a swa. 
commander and each pit of a mortar battery by a pit commander, 
who is responsible to the emplacement officer tor the condition of 
the mat^nel and the efficiency of the personnel of his section . The 
gun (or pit) commander will supervise the gun cleaning and will 
require the mechanic to keep pieces and carriages in excellent 
condition. He will supervise the service of the piece. 

70. The gun (or pit) commander will have charge of the entire 
emplacement under the emplacement officer, and durine the 
absence of the emplacement officer, he will perform the duties 
prescribed for the emplacement officer. After the details have 
been posted as prescribed in paragraph 40, he will command 
EXAMINS OTJN. He will make a general inspection of the gpn 
carriage, paving especial attention to the recoil cylinders, the firing 
device, and. the oiling of the various bearings. He will report to 

the emplacement officer, "Sir, No. : (or pit ) in order, '* 

or will report defects he is unable to remedy without delay. 

71. At the conc lusio n of the exercises for the day, he will com- 
mand FOBM SECnO W af ter the emplacement officer has com- 
manded BEPLACE EQTTIPMEKTS (par. 41). He will supervise 
the replacing of equipments and implements^ will see. that the 
piece is secured, and will then form his section on the battery 
parade. 

TBB GTTH POZBTSB. 

72. A gun pointer is assigned to each gun in commission and is 
responsible for the condition and adjustment of the sight and sight 
standard. He will have a general knowledge of the characteristic 
features of warships. He will be tested frequently, as prescribed 
in paragraph 224. 

THE MECBABIC. 

73. One mechanic, or acting mechanic, is assigned, under the 
gun commander, to each 8-incn (or greater caliber) gun emplace- 
ment, to each mortar emplacement, and to each battery of the 
intermediate or minor armament in service. He is in immediate 
charge of all small stores and supplies at the emplacement or 
battery to which assigned. 



Chapter Y. 

FZBB DmXOTIOir FOB BATTSBISS OF TUB ICAXOB 
AND THE niTEBMEDIATE ABMAMSNT. 



see Chapter XXIII.) 
74. The followang systems of range and position finding are in 



(For a description of the apparatus used in battery fire direction, 
'SiapterXXr"" 
. Thefi 
use: 

(a) The horizontal base system, which requires a station equipped 
with an azimuth reading mstrument at each end ^ of a horizontal 
base Ude. When a battery has more than one horizontal base line, 
those other than the nonnal.base line are called auxiliary base 
lines. Auxiliary base lines may be obtained by using the observ- 
ing instrument m the bat^ry commander's station in connecticm 
with the instrument at B' or B^\ 

(b) The vertical base system, which rec^^uires a single station 
equipped with a detpression range and poedtum finder. 

(e) The coincidence mnfe finding system, which requires a 
nngle station equipped with a coincidence range finder. If the 
coincidence range finder is not provided with an azimuth reading 
device, a separate azimuth iimtrument is required. 

(d) The emeigency system, which may consst of the^EmtiBOis 
i^cified in (6) or (c), or of some other system impiovised by the 
battery commander. 

' T6. ^IhM methods described below are based on standud imtalia- 
tions. Ab iar.as applicable, they will be used with all instaUatiaQiB. 
The fire direction for those batteries of the intermediate armament 
which are not provided with major annament eqtupment will be 
aa prescribed for batteries of the minor armament in Chapter VI. 

QXnX BATTICBY. 
MANNING PARTIB8. 

76. Battery commander's station: 

Battery commander. 

Observer. 

Operator for each telephone. 

Musicians. 
Plotting room: 

Range ofiicer. 

Plotter. 

No. I, assistant plotter. 

No. 2, primary arm setter. 

No. 3, secondary arm setter. 

No, 4, range board operator. 

No. 5, deflection board operator. 
' No. 6, range transmitter. 

No. 7, operator for telephone to the emergency station. 
Each observing station: 

Observer. 

Reader. 

2S 
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INDICATION AND IDENTinCATION OF A TARGBT. 

77. The battery commander having identifi^ a target, indicated 
to him by the fire commander, as prescribed in Chapter XVII, will 
indicate it to his observers (at B', W^, W^^ and E) and gun pointers, 
as foUows: 

1. TABOST; 2. Subarea; 3. Name (or tvpe and class) of an 
isolated ship^ or desiffnation of division, formation, ship num- 
ber , and at ni^t the number of the covering searchlight. 

When the observers are on the target they report "B° (B^^, B''^' or 
^neigency) ON TABGET." When the gun pointers are on the 
target, they report * * No. 1, 2, 3, or 4 on target. ' ' When the battery- 
commander is satisfied that the taiget has been correctly identified 
by the observers, he will give the command 4. TBACK. Unless 
o&erwise specified, the syitem normally used at the battery will 
be used at me command TBACK. 

78. Some examples of commands are as follows (dashes indicate 
pauses to allow for transmission of the command by telephone): 

1. TABGBT ; 2. OCEAN VDBW ; 3. TEXAS (ob- 
servers report W, W\ W\ or emeigency on target; gun pointers 
report No. 1, 2, 3, or 4 on target). 4. TBACX. 

1. TABOET ; 2. LTNNHAVBN \ 3. OIL TANK 

CLASS 1-3 (observers report B', B'', W^^, or emergency on taiget. 

Gun pointers report No. 1, 2, 3, or 4 on target.) ; 4. B°(or 

B^O VBBTICAL BASE, TBACK. 

1. TABGBT ; 2. BOCA CHXCA ; 3. MONTFOB 

DIVISION (observers report B', W\ W\ or emergency on target. 

Gun pointers report No. 1, 2, 3, or 4 on taiget.) ; 4. B'^(or 

B^O AinOLIABT BASE, TBACK. 

1. TABGET ; 2. TOBOGA ; 3. DESTBOYXB 

DIVISION, SHIP NO. 1. (Observers report B^ W, W, or 
emergency on taiget. Gun pointers report No. 1, 2, 3, or 4, on 
target) . 4. EMEBGENCT J5TSTEM, TBACK. 

79. Observing and aiming points for observers and gun pointers 
will be as follows: 

1. For all power vessels having but one funnel, that funnel will 
be the observing and aiming point. 

2. For all sailmg vessels having but one mast, that mast will be 
used for the observing and aiming point. 

3. For all power vessels having; two or more funnels, the forward 
funnel will be the observing ana aiming point. 

4. For all sailing vessels having two or more masts, the forward 
mast will be the observing and aiming poiiit. 

6. For all vessels not included above, the aiming point will be 
designated by the commander assigning the target. 

If for any reason it is impracticable to utilize the observing and 
and aiming points specified above, the battery commander will 
designate other points when he indicates the target, or at any time 
after he indicates the target that it becomes impracticable to use 
the prescribed points. 
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HORIZONTAL BASE SYSTEM. 

80. The command TBACK having been given by the battery 
commander^ each observer follows the target. At the first stroke 
of the time interval bell, he moves his instrument in azimuth so as 
to place the vertical wire accurately on the observiiM; point, keeps 
it there until the third stroke of the bell, and stops the instrument 
precisely on the third stroke. The reader at each station reads the 
azimuth and transmits it to the proper arm setter. When for any 
reason the observing interval is not indicated by bell, the* stop 
watch is used, and tne commands BSADY, TAKJS are given over 
the observer 's line from the battery commander 's station . f BEADT 
corresponds to the first stroke of the bell, and TAKE t o tne third 
stroke.) The tracking continues until CSASE TRACKDXO or 
CHANOS TABOET is ordered. 

No. 2 wears a telephone head set on line from B\ He sets the 
primary arm to the azimuth received from B^ and calls ''set." 

No. 3 wears a telephone head set on line from B^^. He sets the 
secondary arm to the azimuth received from B^^ and calls ''set." 

The plotter places the targ accurately at the intersection of the 
arms and marks on the plotting board the position of the plotted 
point. When more than one point on a course has been plotted, 
he calls CIiEAB, or gives a si^ial as soon as he has marked each 
hew point. At this command or signal, the arm setters move their 
arms so as to clear the track of the i&rget. The plotter considers the 
plotted track of the tai^t and the probable course of the target, and 
using a prediction ruler (or other lorm of predicter) he marks the 
position of the set-forwaid point on the board so that it will lie on 
the probable track of the. target. The {hotter then swings the gun 
arm to the set-forward })oint and reads off the gun arm the actucd 
mngei to the set-forward pmkt (tiie gun arm mtitt be set at nomuil). 
He then moves the gtm aim to the last plotted point and holds it 
tiiere until Ko. 1 re^ the angular travel and resets the talljr dial 
and the taUy sobdial. (If thore is ooiundeM,ble lost motion in the 
tally dial the plotter aliould "first move the gim arm to the plotted 
position before the last, hold it thete imtil No. 1 sets the tally dial 
and the tally subdial, then movB the gun ann to the last plotted 
position ttiM'hokl it there while No. 1 leads the an^kur traveL) 
Angular tmvel may be taken betweett set-forwaxd points, buttiie 
result is net as accurate as when taken between plotted points. 
Wlbten travel is taken between set-forward poimtB, N^. 1 calls off the 
angular tiavel as soon as the plotter has called the range, and resets 
the tally dud and the tally tobdiaL 

To set the tally dial and the tally mbdiai. No. 1 turns the outer 
scale of the tally subdial mtil the zero is opposite the pointer, and 
sets the disk of the tally dial so that the 15 el the scale is opposite 
the pohiter. No. 1 caUs but the reference number corresponding 
to the angular travel of the taittet to No. 5. reading thedesrees Irom 
the tolly dkl and the hundiedths bom tne outer scale of the tally 
subdial. No. 1 operates the wind component indicator and eets 
(be target arm to the azimuth of the gun arm, changing it when- 
ever die asinmth of the gun arm changes as mudi as 24^. The 
azimuth and the velocity of the wind are received by telephone. 
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When Case III is used, No. 1 calls off the azimuth of the set-forward 
point. 

No. 4 wears a telephone head set on the line to the emplacememts. 
He operates the range board and the atmosphere slide rule. By 
means of the atmosphere slide rule, he aetermines (from the 
barometer and the thermometer readings which are telephoned to 
the station) the atmosphere reference number. He ODtains the 
wind reference number from No. 1, who operates the wind com- 
ponent indicator. The height of tide is telephoned to the station. 
The battery commander or the range officer specifies the muzzle 
velocity to be used on the range bcSurd. 

No. 4 sets the tuler to the actual range of the set-forward point as 
called off by the plotter, and after applying corrections for atmos* 
phere, wind, tide, and velocity, he telephones the corrected range 
of the set-forward point to the emplacements. He sends to the 
guns, the deflection called by No. 5 m Case II or the azimuth called 
by No. 1 in Case III. 

No. 5 operates the deflection board. He uses the angular travel 
called off oy No. 1 and takes the wind reference number from the 
wind component indicator, which is oi)erated by No. 1 . He applies 
the corrections for wind, drift, and angular travel of the target in 
Cases I and II, and calls the si^ht deflection to No. 4. In Case III 
he determines the corrections for wind and drift and then applies 
the resultant correction to the azimuth correction scale of the gun 
arm whenever it differs from the previous correction by 0.05 or 
more. 

No. 6 transmits to the guns by means of the mechanical or elec- 
trical range transmitter the corrected range announced by No. 4. 

VERTICAL-BASE STSTBM. 

.81. The range officer throws the switches so as to bring both arm 
setteis' telephones in multiple with the reader's telephone in the 
station ordered. The B^ {or. B^) arm is laid aside. The observer 
at B^ (or B^) follows the taiiget, stopping the instnuaent with the 
horizontal wire on the water line am the vertical wire on the 
designated part of the target, at the last stroke of the bell. The 
reader transmits the azimuth and the range to the aim sett ers. The 
tracking is continued in this manner until CSASS TBACS3NO or 
CHANOS TABGXT is ordered. Both arm setters hear azimuth 
and range. If B^ is sending information, No. 2, on hearing the 
azimuth, sets the primary arm; No. 3 notes the rauoge and calls it to 
the plotter as soon as No. 2 calls ** set. ' ' If B^^ is sending informa- 
tion, No. 3 sets the secondary arm and No. 2 calls the ranee. The 
platter places the tatg against the arm at the range called by the 
arm setter, and the remaining operations are as pre^ribed for the 
horizontal base system. 

88. Whexe instruments for both horizontal and vertical base 
systems are installed practice in the use of each will be held fre- 
quently. Special attention will be. given to practice in changing 
mm one system to the other. 

88. The time interval bells will be cut off frequently and obser- 
vations taken from a watch or clock in the B.C. station, BSADT, 
TAXB, being called over the Jline to the observeiii. 
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COINCIDENCE RANGE-FINDING SYSTEM. 

84. The coincidence ranee finding system is similar to the vertical- 
base system. No. 2 sets the arm corresponding to the station, and 
No. 3 notes the ranfi;e and calls it to the plotter^ as soon as No. 2 calls 
**set." The telephone line from the coincidence range finding 
station to the plotting room should be provided with head sets for 
Nos. 2 and 3. 

86. In batteries provided with a horizontal base, the coincidence 
range finding instrument is used as an emergency instrument. 

JSMERGENCY SYSTEM. 

86. In addition to the regular system in use at the battery, every 
battery should be provided witn one or more additional systems 
for use in emergency. 

Batteries having the horizontal base system, should have at least 
one emergency station equipped with a coincidence range finder 
or a depression position finder. Those batteries provided only 
with self-contained bases ^either vertical or horizontal) should have 
additional instruments located at various points for use in 
emergency. 

MOKTAR BATTEKY. 



87. 



MANNING DETAUiS. 

B.C. station: 

Battery comjnander. 

Assistant battery commander. 

Battery comnAnder's observer. 

Operator for each telephone. 

Azimuth keep^ (who operates time azimuth board). 

Musician. 
Plottang room: 

Range o£Gicer. 

Plotter. 

No. 1, assistant plotter. 

No. 2, arm setter. 

No. 3, arm setter. 

No. 4, azimuth computer. 

No. 5> operator of device for transmitting data to the pits. 
Observing stations (for each) : 

Observer. 

Header. 

INDICATION AND IDENTIFICATION OP A TARGET. 

88. The methods of Indication and identification are the same as 
those preeeribed for a gun battery (par* 77), except that targets are 
not indicated to, or identified by, the gun pointers. 
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HORIZONTAL BASE 8TSTEV. 

88. The command TBACX having been given, the tai^get is 
plotted by means of the primary and secondary arms from azimuths 
taken simultaneously from 6^ and W^ in the same manner as pre- 
scribed for a gun battery. (Par. 80.) 

PREDICTING AND FIRING. 

80. In the following description, showing the different steps in 
their order, both firing and predicting intervals are assumed to be 
one minute. For convenience of explanation, the observations on 
which predictions are to be made are designated as ''time 1/' 
''time 2," etc., the intermediate (or half-minute) observations 
being designated "J,*' thus "time 1," " time 1 J," "time 2,'' etc. 
After a tar^t has been assigned, upon the command TBACK^ 
the taiget is plotted every luuf minute. 

Time 1 is toe first plotted position of the target, time 1^ is the 
nextj and time 2 is the third plotted position, neceflsary to make a 
prediction. The prediction may then be made at time 2, and the 
salvo or shot fired at time 3, 1 minute after time 2. 

The zone should be indicated before time 2; to do this the })lotter, 
after time 1^, the last intermediate observation before time 2, 
estimates the position at which the target will be plotted at time 2, 
and also the approximate location of the predicted and set forward 
points, brings up the mortar arm, calls out the zone and notes for 
nis own use the time of flight; a well instructed i>lotter should be 
able to make this estimate without material error in the time. 

As soon as the position of the taiget is plotted from the observa- 
tions taken at time 2, the plotter calls or signals CUBAB, the pri- 
mary and secondary arms are moved so as to clear the course of the 
target, the plotter applies the predicter holding it at an angle of 
about 45^^ with the board, the 10-second pointers to the side toward 
which the target is moving, and marks the predicted and set-forward 
points. Then he lays the predicter to one side, brings the gradu- 
ated edge of the mortar arm to the set- Forward point, and calls out 
the elevation. No . 4 immediately sets his deflection board for this 
elevation while No. 5 repeats the elevation over tiie telephone to 
the booth at the same time recording it on his record sneet and 
transmitting it by his electrical or mechanical device. While the 
plotter is ^tting the elevation. No. 1 redds the azimuth of the set- 
lorward point and calls it out to No. 4 after the plotter has called the 
elevation. No. 4 then obtains the corrected azimuth and calls it 
to No. 5 who records and transmits it in a similar manner as for 
elevation. (No. 4 instead of No. 5 may wear the telephone hc»d 
set on the line to the pits.) 

The plotter next brings the graduated edge of the mortar arm to 
the piedicted point and calls "set"; then Nd. I transmits the 
azimuth of the piedicted point to the battery commaDder's ob- 
server, who sets the battery commander's ins^ment to this azi- 
muth. The pit bein^ ready, the signal for firing is given when the 
target crosses the vertical wire <^ the instrument, provided the time 
of crosmng indicates that no considerable error has been made in 
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prediction. This is a matter for the exercise of jud^ent by the 
oattery conmiander or his assUtant, but, in general, if the time of 
•crossing varies more than five seconds from the preoicted time the 
command BELAY should be given to the pits. 

The required data having been transmitted, the plotter notes the 
travel during the last minute, estimates the podiUosi of the next 
predicted and set-forward points, brings up the mortar arm, reads 
the zone number, and estimates the time of flight for the next shot 
or salvo. The tracking is then resumed. 

The predicting interval is not necessarUy equal to the firing 
interval and is ordinarily taken as one minute. 

With sufificiently well-trained personnel, the firing interval may 
be reduced to 45 or 30 seconds ana 1 minute predictioufl made every 
45 or 30 seconds. 

If the battery conmiander's station is also the primary station, 
the primary arm, instead of the mortar arm, is brought to the pre- 
dicted point, and No. 2 reads and transmits to the battery com- 
mander s observer the azimuth of the predicted point. 

DITTIES OF THE AZIMUTH KEEPER. 

91. The azimuth keeper operates the time azimuth board. He 
receives his data from the plotting room and immediately calls 
''error ** if he discovers any large error which can not be accounted 
for by a change of zone or other normal change. 

THE VERTICAL BABE 8T8TBM, TBE COINaDENCE KANGE FINDING 
SYSTEM, AND THE EMEBGENOT. 0T8TEM. 

98. The vertical base system, the coincidence range finding 
system, and the emei^gency system are used under the same con- 
ations and in the same manner as pn>vided for a gun battery, so 
-far as the location of the track on the plotting board is concerned. 
Predicting and firing are as preseribea for the horizontal base sys- 
tem for mortars. 
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ETRE DIRECTION FOB BATTBBIES OF THE UINOB 

ABJCAMENT. 

MAHimrO PAKTY. 
93. 

Battery commander's station: 

Battery commander. 

Observer. 

Range board operator. 

Deflection hoaid operator. 

Operatoir for transmission device. 

Operator for telephone to fire (mine) commander's station. 

Operator for telephone to spotting station . 

Musicians. 
Spotting station; 

Spotter. 

Assistant. 
94. Each member of the manning party, on reaching his station, 
examines the apparatus to which assi^ed, makes the prescribea 
tests and adjustments, and reports to ms chief of detail. On com- 
pletion of the examination, the chief of detail reports to the battery 
commander: "Sir, B. C. (or spotting) station in order." 

96. Having identified a target indicated to him by the fire (mine) 
conmiander, the battery commander indicates it to the observer, 
gun pointers, and spotters by commands similar to those prescribed 
m paragraph 77. 

96. When satisfied that the taigot has been identified, the battery 
commander commands TBACK, whereupon the observer, the gun 
pointers, and the spotters follow the taiget. The observer an- 
nounces the range frequently. 

The operator of the range board determines and sets the corrected 
range on the (mechanical) transmission device. 

97. The battery commander determines the travel by means of 
his instrument and makes the necessary deflection corrections for 
wind, drift, and travel. 

(a) TO BANGE FROM ONE GUN. 

98. The battery commander commands NO. — JURE ONE 
SHOT; the piece is loaded and fired, under the direction of the 
gun commander, at the corrected range and deflection indicated 
on the transmission device. With the vertical wire of his sight 
set at the deflection used by the ranging gun, each gun pointer 
follows the target by traversing the gun untu the instant of splash, 
when he stops traversing, quickly moves the vertical wire to the 
splash without moving the gun, tnen reads and reports his deflec- 
tion to the battery commander. 

30 
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From the reports of the gun pointers and the spotters, and from 
his own observation, the battery commander causes the necessary 
corrections to be applied in order to place the next shot on the tar- 
get. Additional rang[ing shots are fired until. the battery com- 
mander is satisfied with his corrections, and then he commandB, 
BATTEBT COMMENCE FmiNG. 

Range and deflection corrections are made throughout the firing 
as often as necessary. 

During any series of firing, the battery commander is kept in- 
formed of the deviation of the shots by the spotters^ whareport at 
frequent intervals " Short (or over) or Hit . " 

Firing from any gun may be stopped by ringing the gong in the 
emplacement therefor, or by the command NO. — CEASE JIB- 
ING. 

Firing from the battery may be stopped by setting the mechanical 
transmission devic e to read 0. oy ringing alibells, or by itie 
command CEASE FIBINO (given by mouth or by bugle). 

(b) SHEAF RANGING. 

99. Sheaf lan^gcoosists in firm^ two or more euns at liie same 
instant with their ranse settings dinering by equal increments and 
increased or decreased horn the ri^ht by the Bpecified increment 
in yards, observing the relative positions of taiget and epkn^es, and 
maldngrconectionfl from these observatioas. 

100. /Dhe battery commander designates the ranging gpin and 
the^iaiige difference between adjacent guns and conmianas SHSAF 
BASrOwO, at which command all guns are loaded. The ranging 
^un is laid on the range shown on the mechanical transmission 
device. 'O^er^guns are laid on tiiis range corrected for their 
proper fanse difrerences. All guns are fired on a signal from the 
oatter^ commander. All gun jMinters determine and report their 
deflections as prescribed for ranging from one gun . Spotters report 
the distance of the nearest splaiui from the target in terms of mtilti- 

pies of the sheaf, ** Second for other) splash ^ort (or over), 

as third splash short 1/4. ' ' From spotters ' and gun pointers ' reports 
and from his own observation of splashes, the oattery commander 
causes the necessary corrections to be applied, fires additional 
shots from the ranging gun, or opens with the battery at once, as 
conditions warrant. 

101. Ranging by sheaf is a simple method, if the spotter's station 
is located well off to the flank ofthe battery or far above the level 
of the gun. The distance between splashes provides a measure for 
estimating the distance from any splash to the target. The method 
is valueless when the guns are on a low site and the battery com- 
mander's and spotter stations are near the battery, as one splash 
may obscure the others. 

(C) EMERGENCY FIBING. 

102. If the range finding system is out of action, or if there is no 
range finder, the oattery commander ransfes solely by observation. 
In such cases the battery commander's observer is provided with 
pad, pencil, and stop watch. 
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The i>rocediire is the same as when operating with a range finder, 
except in the following particulars: 

1. The battery commander proceeds as in the normal system, 
except that he estimates the first range and the range increment. 

2. The observer records and every five seconds calls the range 
to the range board operator. The range called differs from the 
preceding one by the amount of the range increment. 

(d) NOTES. 

108. The spotting station will be located in such a position that 
the most accurate results of the observation of overs and ^orts may 
be obtained. 

104. A spotting station on the flank of the battery is especially 
desirable fOTni^t firing. ^ 

105. For night firing, if the target is well illuminated , the normal 
system will apply, but if the illumination is poor, the emergency 
system will be used. 

106. Ammunition provided with theSemple tracer is of material 
aid to the battery commander in deciding wnen he is on the target. 
The use of a tracer at night provides the same facility for determin- 
ing the deflection corrections as now obtains in day practice. The 
same reliance, however, can not be placed on the estimates of overs 
and shorts bom the battery as by day. 

107. Sheaf ranging is preferable for ni{;ht and emergency firing, 
and for day firing if the spotting station is well on the flank. 

lot. Where i>ennanent installation is not provided, one or more 
battery commander's stations will be improvised at suitable places 
on the flLanks of the battery. 

100. Deflection and range boards as described in paragraphs 386 
and 395 will be improvised until standard boards are supplied. 
Where no mechanical transmission devices are installed, they will 
be improvised, if practicable. If not practicable, telephone or 
other means of communication will be used. 



Chapter Til. 

12-INCH MOBTAB. DRILL. 

THE PIT SECTXOK. 

110. Each pit of four mortars is manned by a pit section (88 
enlisted men plus the reserve detachment) consisting of a pit com- 
mander, four mortar detachments, an ammimition detachment, 
and a reserve detachment. 

111. Each mortar detachment (14 enlisted men) consists of a 
chief of detachment, an azimuth setter, an elevation setter, and 
11 cannoneers nimibered from 1 to 11, inclusive. 

112. The ammimition detachment (31 enlisted men) consists of 
a chief of ammimition and 30 cannoneers numbered from 1 to 30, 
inclusive. This detachment is divided by the chief of ammuni- 
tion into details for the service of powder and projectiles. 

113. The reserve detachment consists of all unassigned can- 
noneers. It is posted by the pit commander at some convenient 
place, and is used by him to fill vacancies in the other detachments. 

114. To post the pit section. — ^The section is posted as prescribed 
in detail in paragraph 40. The pit commander commands DE- 
TAILS, POSTS, and after the cannoneers are posted, he com- 
mands EXAMINE GUN. 

115. To call off. — ^The battery commander may at anv time 
give the command CALL OFF, which is repeated bv the pit 
commander. The cannoneers in each detachment call off their 
numbers, beginning at 1. 

116. To load and flre. — ^The battery commander indicates the 
taii^t as prescribed in Chapter V. He designates the kind of 
projectile to be used and the mortars to be fired, and after the 
necessary data have been determined, commands COMMENCE 
FmiNO. 

The pit commander commands LOAD when the battery com- 
mander gives the command COMMENCE FIBINO and before 
each shot or salvo of a series. 

The battery conmiander may give the command LOAD, in 
which case the pit commander repeats the conmiand. The pieces 
are loaded but are no t fir ed until the battery commander com- 
mands COMMENCE FEBtlNG. When the number of shots or 
salvos specified has been fired, the pit commander commands 
CEASE FEBtlNO. Whe n not specified, the battery commander 
commands CEASE FIBINQ, and the pit commander repeats the 
command. 

117. When dummy ammunition is used , unless otherwise ordered , 
the mortars are unloaded at the conmiand CEASE FEBtlNO. 

50610"— 14 3 33 
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DITTIS8 OF THS EMFULCXKEHT OFFZCX&. 

(For mortar batteries the term ** pit* * officer is authorized.) 

118. In addition to the duties prescribed for the emplacement 
officer in Chapter IV, he observes the progress of the loading, and 
if it is apparent that either one oi two pieces will not b e laid in 

time, he commands NO . — , or NOS. , TAKE COVEB. If it is 

apparent that more than two pieces will not be laid in time, he 
commands BSLAT and reports to the battery commander, mien 
two or more pieces are laid and all details nave taken cover, he 
closes the safet y sw itch (if firing by electricity) and reports or 
signals A (or B) FIT BEADY to tne battery commander. 

Sh ould circumstances arise after he has reported or signaled 
FIT BEADY to the battery commander tibat, in his opinion, would 
make it imsafe to fire, he breaks the fixing circuit (or causes lan- 
yards to be dropped when firing by lanyard) and reports to the 
battery commander. 

119. When there is no emplacement officer, the pit commander 
performs the duties prescribed for the emplacement officer in 
addition to his own duties. 

120. The following drill is prescribed for each mortar detachment: 
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12-inch Tnortar drill. 



DetaUs. 


At command DETAILS, 
POSTS. 


At command EZAMZinB 

ouir. 


Chief of detach- 
meot (noncommljv- 
sionod officer). 


Tlie chief of detachment 
takes post where he can super- 
vise toe mortar detachment. 


The chief of detachment 
makes a careful inspection 
of the mortar and carriage 
and reports to the pit com- 
mander. 


Asimuth setter 
(nonoommissione d 
officer or private). 


Tiie azimuth setter takes 
post at the traversing cranks, 
sAcing the mortar. 


The azimuth setter exam- 
ines the azimuth index for 
adjustment by observing 
the mark made on the racer 
when the piece was last ori- 
ented, and examines and 
tests the traversing mecha- 
nism. 


Elevation setter 
(nonoommissioiie d 
officer or private). 


The elevation setter takes 
post at the quadrant or eleva- 
tion pointer, facing it. 


The elevation setter exam- 
ines the quadrant and tests 
the elevating mechanism, 
assisted by No. 5. 



18-IIfCH JtlAIAB DKnX. 

Ig-dnch mortar driU. 



« 
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12'inch vMfHar drill — Continued. 



Details. 


At oominaad J>STAZZ«8, 
POSTS. 


At oommand XZAKZVB 
OUV. 


Bfeeeb detail, 
Na8.1.2,and»;No. 
lis chief oTbieeeh. 

1 • * * ; 


No.'l troBcues a wiper or 
oottiDii Wttrte and a can con- 
talning lobricating oil and a 
sponge. Be places the' can 
convenient to the breech, find 
takes post 1 yard to the 
rear and right of the breech 
facing it. 

No. 2 procures a wiper or 
cotton waste and the long 
lanyard (if a lanyard is used) 
which he coils with the hook 
on top and places convenient 
to the breech. He takes pCst 
1 yard to the rear and left 
of the breech , fiidng it. 

No. 3 procures primers, 
primer i>oach, pqncti, drill, 
resmeritfid firingmechanisfn. 
and takes post to the right of 
the breech, fftdng No. 1. 


NoK 1 and 2 remove the 
breeofa cover and place it at 
the designated place. 

No. 1 examines the breech 
mechanism, breechblock, 
breech recess, chamber, and 
bore, and gives the necessary 
instructions for sponging if 
necessary. 

No. 2 examines the breech 
recess and gas chei^ seat, 
cleans and oils them, exam- 
ines the lone lanyard (if one 
is used), and assists in spong- 

NO. 3 examiiies the vent 
and the firing mechanism. 
He clears the vent and 
cleans the primer seat. 


Rammer detail, 
No. 4. 


No. 4 procures the rammer 
and extractor, places the lat- 
ter on the rack or prop, and 
takes post as prescribed for 
cover post, rammer vertical, 
head on the floor of the em- 
placement. 


No. 4 places the rammer 
on the prop, and assists in 
sponging when necessary. 

• 



18-IVGH VOBTA& MtZXX. 

IX-ineh mortar drill — Oontiniied. 



At command LOAD. 




At command 
CEASE EUU 
nro. (W h en 
dummy ammu- 
nition lis used.) 


Nos. 1, 2, and 8 take posts at arun. 

Nos. 1 and>2open breech. 

No. 1 cleans and oils the breech- 
block, when neoessary^and assists in 
lamming. He pushes the powder 
charee into the chamber by hand 
untilits base barely clears the gas- 
check seat, and takes cover as soon 
as the breech is closed. 

No. 2 wipes any residue from 
the gas check seat and breech re- 
cess and assists in ramming. He 
releases the tray latch, and closes 
breech. When the mortar is to be 
fired by lanyard, he attaches the 
long lanyard to the short one, 
sttaiiditens the lanyard after the 
detail has taken cover, and pulls it 
at the command FIRE. 

After the breechblock is com- 
pletelyclo?ed, No. 3 inserts a primer 
In the vent, lowers the leaf of the 
firing device eompUUlf doum^ and 
commands ELEVATE. When 
the mortar is to be fired by lanyard 
he hooks the short lanyard after the 
piece is elevated above j^S", and takes 
cover. As soon as the breech is 
open, after the piece is fired, he re- 
moves the old primer, clears the 
vent and deans the primer seat. 


Na 1 rematns at 
cover pott. 

No. 2 slacks his lan- 
yard (if one is used). 

No. 3 romains at 
cover post. 

If the command 
DBAW POWDEB 
CHARGE has been 
givrai also, Nos. 1 and 
2 return to the piece at 
arun. 

No. 2 unhooks the 
short lanyard (if a 
lanyard is used) be- 
fore the mortar it. de- 
preited, and as soon as 
the mortar is damped 
intheloadingposition, 
No. 1 opens breech. 

No. 2 withdraws the 
powder charge and 
passes it to No. « as 
soon as the latter has 
thrust in a new charge. 

No. 1 pushes the new 
one in place and No. 2 
closes breech. 

No. 3 hooks theshort 
lanyard after the piece 
it devoted above 45* » 

No. 2 straightens out 
the long lanyard and 
stands ready to fire. 


Nos. 1 and 2pro- 
ceed as at the com- 
mand BELAT 
DRAW POW- 
DEB CEABOE, 
until the powder 
charge is with- 
drawn. Then they 
assist in withdraw- 
ing the projectile. 

No. 3 returns to 
the piece, removes 
the primer as soon 
as the breech Is 
opened, and assists 
in withdrawing the 
projectile. 


No. 4 raises the rammer to a hori- 
zontal xMWltion, places the head 
against the projectile and runs for- 
ward with the truck, and assisted 
by the chief of detachment, the 
azimuth setter, Nos. 1 and 2, rams 
the projectile home with all possi- 
ble force as soon as the truck comes 
to rest with its buffer against the 
face of the breech. They withdraw 
the rammer quickly, and all quit 
the rammer except No. 4. who car- 
ries the rammer above nls head, 
and takes post bringing the ranmier 
to a vertical i>o6ition. 


No duties. 


No. 4 carries the 
rammer to the prop 
and brings the ex- 
tractor to the 
breech, assists in 
withdrawing the 
projectile, returns 
the extractor to the 
pTon, and takes the 
rammer to his post. 
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Jg'meh mortar drill— Contiaoed, 



Details. 


At vommand DETAILS, 
POSTS. 


1 
At command ZXAIQHB 


Elevating detail, 
No. 6. 


No. 5 takes post at the ele- 
vating wheel, facing it. 


No. 6 removes the mnssle 
cover and places it at the 
designated place, assists the 
elevation setter In testing 
elevating mechanism, cleans 
and oils the gear. 


Powder - serving 
detail. No. 6. 


No. 6 procures a wrench for 
filling plugs, a measure con- 
taining bydrolene oil, and a 
funnel, and places them con- 
venieat to the piece. He 
then takes post near the en- 
trance to the powder mag»* 
sine. 


No. 6 unscrews the flllhig 
plugsof both recoil cylinders 
andif oil is needed, fills 
them. Then he notifies the 
chief of detachment that the 
cylinders are ready for in- 
8pectk>n. After the inspeo* 

plugs well home and re- 
places his implements. 


Truck details » 
Nos. 7, 8. 9, and 10. 


Nos. 7 and S bring out a 
loaded tnick and nin it to a 
point about 10 feet in rear of 
the breech, No. 7 on the right 
and No. 8 on the left. 

Nos. 9 and 10 run an empty 
truck alongside the delivery 
table in the shot gallery. No. 
9 on the right and No. 10 on 
the left. 


Nos. 7 and 8, 9 and 10, ex- 
amine the trucks and clean 
and oil them. 
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It-inch mortar drill — Oontmued. 



Atoomnuaid ZiOAB. 


Atoommnnd BSLAT. 


At command 
0XA8X Fnt- 
JXQ. (When 
dummy ammu- 
nition is used.) 


No. 5 mils to the elevatinE band- 
wheeL and at the commana BLK- 
VATE, elevates rapidly to the ap- 
proximate etovation and takes 
cover. 


No. o returns to the 
piece at a run, elevates 
under direction of the 
elevation setter, and 
takes cover. If the 
command PSAW 
POWDX&OBAXtOX 
has t>een given also, 
he ];>rooeeds as at the 
command M - 

KSHCS Fxazvo, 

and takes cover as 
soon as the piece is 
again clmnpea in ele- 
vation. 


No. 5 retoms to 
the piece and pro- 
ceeds as at the 
command COM- 
KXHOX FZ&ZVG 
until the piece is 
clamped In the 
loading position. 


No. 6 receives the powder charge 
on a powder serving tray from a 
member olthe ammunition detach- 
ment before leaving his cover post, 
and follows the truck to the breech . 
As soon as the truck has been re- 
moved, he inserts the tray into the 
breech recess, and as soon as the 
powder cbargfi has been pushed 
into the chamber by No. 1, he 
withdraws the tray and takes his 
post at a run, carrying the tray 
with him. 


No. 6 remains at 
rowr poH except when 
the command DRAW 
POWDBRCBAXtOX 
has been given also, in 
which ca.<ie he brings 
up the next charge and 
thrusts it in thecham- 
Iter as soon as No. 2 
has withdrawn the old 
one. He then receives 
the old charge from 
No. 2 and takes cover, 
turning over the old 
powder charge to a 
member of the ammu- 
nition detachment. 


No. 6 receives the 
powder chaigefrom 
Ko. 2. and returns 
it to the ammuni- 
tion detachment. 


Nos. 7 and 8 (or 9 and 10) run 
a truck from the position of cover 
to the loadin}! position (about ten 
ftot in rear of the breech) and 9 and 
10 (or 7 and 8) run a loaded truck 
from the gallery to the position ol 
cover Just \^acated by 7 and 8 (or 9 
and 10). At the proper time 7 and 
8 (or 9 and 10) pash the truck for- 
ward rapidly and bring it up against 
the fooe of the breech without shock, 
timing their arrival at the breech 
so as to clear the block as it is swung 
to own. As soon as the projectile 
has Men rammed, they withdraw 
the truck promptlv and run it back- 
ward into the shot gallery and 
alongside of the delivery table, roll 
a new projectile on the truck, and 
at the next shot run the reloaded 
truck rapidly to the position of 
cover )ust vacated by 9 and 10 (or 
7 and 8), who have pushed their 
truck forward to the loading jiosl- 
tion. 


No duties. 


Nos. 7 and 8 (or 
9 and 10) bring out 
empty truck from 
the gallery and 
when projectile is 
drawn back onto 
the truck return it 
to the gallery. 
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It'ifu^ mortar cfrif^— Continued. 



Details. 


At conmiaiid DSTikXIiS, 
POSTS. 


At command BZAMHrX 

otnr. 


Sponce detail, 
NcUT 


No. 11 procures the cham- 
ber and bore sponge and ayes- 
sel containing hydrolene oil, 
places the v^sel well in rear 
of the pit, and holding the 
spongewith the head toward 
the pit, takes post near the 
vessel facing the pit. (When 
no firing is to tare place the 
vessel nifty be empty.) The 
four numbers 11 align them- 
selves to the right. 


No. 11 brings up the cham- 
ber and bore sponge when 
called for by No. 1. 
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12-inch mortar drUl — Continued. 



At oommand LOAD. 




At coihmand 
CSASX FZS- 
ZVa. (When 
dummy ammu- 
nition is used.) 


No. 11 dips the head of the sponge 
in the hydrolODe oil, and allows the 
excess oil to ran oil; Attfx each shot, 
he rushes forward with the sponge, 
and as soon as the breechhlock is 
opened, sponises the chamber, as- 
sisted by the breech detaM. 


No duties. 


No duties. 
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NOTES ON THE DSILL. 

181. At the command TAKB COVBB, the mortar detachments 
take positions in rear of the pit, arranged in order from the rieht 
(No. 1 detachment on the right). Earn detachment ia in douole 
column, as follows: 

Etovatlon 5 

setter. 

Aiimuth 

setter. 

2 1 

4 3 



(or 10) 8 



•8 



7 (or 9) 



11 



188. The cover post for No. 4 is the same as his regula r pos t, and 
the detachment forms on him at the command TAXB COVER. He 
does not auit tlie rammer except at the command CSASE FIBINO, 
or when directed to do so, in which cases he places the rammer on 
the rack or prop. 

188. When powder is not served from the rear of the pit, the 
cover poet of No. 6 is near the entrance of the gallery from which 
powder is served. 

184. In taking cover, the details proceed to their posts as rapidly 
as possible, but should avoid interfering with those whose duties at 
the piece have not been completed. 

185. The service of the mortar is conducted habitually as though a 
salvo had just been fired (pieces elevated and detachments at cover 
post), but in case the command COMMENCE FIBINO or LOAD is 
^ven when the details are at their posts and the pieces in the load- 
ing position, No. 6 proceeds at a run to the point designated for 
receipt of the powder charge. 

186. When mortars are equipped for firing by electricity, they 
are fired by the emplacement officer at the signal of the battery 
commander. Mortars are fired by lanyard if the electrical firing 
circuit is not installed or is out of orde r. W hen the lanyard is 
used, the emplacement officer commands FIBE at the firing signal 
of the batterv commander. 

187. The cnief of ammunition is in command of the ammunition 
detachment, and has charge^ under the pit commander, of the 
galleries and magazines pertaining to his emplacement. 
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He is reeponsible for the condition of the projectiles, trolleys, 
delivery taolee, and for the police of the galleries and magazines. 

When the details are posted, he makes an inspection of the 
trolleys, ms^zines, and galleries and reports to the pit commander 
'* Ammunition service in order, " or reports defects ne 19 unable to 
remedy without delay. 

He 10 responsible mat all trucks are loaded and delivery tables 
filled with projectiles at the be^nning of an action. Dunng drill 
or action he supervises the service of ammunition. 



Cbapter Vm. 

12 on 14 INCH OT7K DRILL (BI8APPBABINO CAB- 

BIAGB). 

THE OXnf SECTIOK. 

128. Each emplacement is manned b]^ a gun section (42 enlisted 
men plus the reserve detachment), consistine^of a gun detachment, 
an ammimition detachment, and a reserve detachment. The gun 
commander is in command of the gun section, and is also chief of 
the gun detachment. 

129. The gun detachment (29 enlisted men) consists of the gun 
commander, the gun pointer, the chief of breech, the range setter, 
the range recorder, the defection recorder, and 23 cannoneers, 
numbered from 1 to 23, inclusive. The gun aetachment is divided 
into details as shown in the drill which follows. 

180. The ammimition detachment (13 enlisted men) consists of 
the chief of ammunition and 12 cannoneers, numbered from 24 to 
35^ inclusive. The ammimition detachment is divided into de- 
tails for the service of powder and projectiles according to the loca- 
tion of magazines, shot rooms, and hoists pertaining to the emplace- 
ment. 

131. The reserve detachment consists of all unassigned can- 
noneers. It is divided into two reserve details, one for the gun 
detachment and one for the anununition detachment. The reserve 
detachment is posted by the gun commander at some convenient 
place or places, and is used by him to fill vacancies in the other 
detachments. 

132. To post the gun section. — ^The section is posted as pre- 
scribed in detail in par. 40. The gun commander commands 
DETAILS, POSTS, and after the cannoneers are posted he com- 
mands EXABONE GUN. 

133. To call off. — ^The battery commander may at any time give 
the command CALL OFF, which is repeated by the gun com- 
mander. The cannoneers call off their numbers, beginning at one. 

134. To load and fire. — ^The battery, commander indicates the 
taci^t as prescribed in Chapter V. He designates the kind of 
projectile to be used, and after tracking has begun commands. 

(a) COMMENCE FIBINa 

FIRINO 



(6) FIRE BOUNDS, COMMENCE FQUNG. 

(c) NUMBEB(S) FIRE SHOTS, COMMENCE 



The gun commander commands LOAD w hen the battery com- 
mander gives the command COMMENCE FIRING, and before 
each fihot of a series. 

The battery comimander may give the command LOAD, in which 
case the gun commander repeats the command. The piece is 
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loaded but is held from battery until the battery commander com- 
mands COMMENGS FDUNG. 

When the number of rounds spec ified has been fired, the gun 
commander commands CEASE ITBISQ, at which command all 
cannoneers resume their posts. 

When the number of roun ds is not specified, the battery com- 
mander commands CEASE FIBINO, and the gun commander 
repeats the command. 

185. When dummy a mmun ition is used, the piece is unloaded 
at the command CEASE FIBINO, unless otherwise ordered. 

136. The following drill is prescribed: 
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It or 14 ^nch gun drill {disappearing carriage). 



DetaiJs. 



At command DETAILS, 
POSTS. 



Qim commander 
(noncommissioned 
officer). 



The gun commander gives 
thfi command DETAILS, 
POSTS and supervises the 
procuring of equipment and 
miplements. He posts the 
reserve detachment. 



At command EXAXniE 
OXTK. 



The gun com mnnd w gives 
the conunand EXAMuns 
GXTir, makes a general in- 
spection of the gun and car- 
riage, and reports to the em- 
placement officer. 



Qun pointer (non- 
oonunJssioned offi- 
cer or iHivate). 



The gun pointer procures 
the sight, places it in its seat, 
and takes post on the sighting 
platform. 



The gun pointer examines 
the sight and verifies the ad- 
justment of the azimuth 
index. He examines the 
traversing mechanism and 
the electric firing mech- 
anism and circuit (if used). 



Range setter i The range setter takes post 
(noncommissioned ' facing the range scale, 
officer or private). > 



Range recorder 
(noncommissioned 
officer or private). 



Deflection re- 
corder (noncom- 
missioned officer or 
private). 



The range setter examines 
the elevatmg and retracting 
mechanisms, and cleans ana 
oils the gears if necessary. 



The range recorder pro- 
cures chalk, a ruler, a black- 
board eraser, and a stop 
watch, and takes post at the 
time-range board. 



The deflection recorder pro- 
cures chalk, and a blackboard 
eraser, and takes post at the 
deflection recorders board. 



The range recorder exam- 
ines the nme-range board. 
He puts on the head set 
and tests the telephone to 
the plotting room. 



The deflection recorder 
examines the deflection re- 
corder's board. He puts on 
the head set and tests the 
telephone to the plotting 
room. 
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4» 



IfS or 14 indi gun drill (diMppearing earriage). 



Atoommand LOAD. 


nrO (whea diunmy am- 
munition is used). 


The gun commander gives the command LOAD 
and supenrises the work of his section. After the 
chief of breech has given the command TBIP, the 

jni-n (Virnmi^nffer 84^68 thAt the F11T1 liTMvt fiillv Intn 


The gun commander gives 
the command 0BA8E FIB- 
nrO and supervises the work 
of unloading. 


Battery, verifies the range settuig, and if the set- 
ting is correct, calls BEADY. 


The gan pointer sets the deflection recorded on 
the deflection recorder's board and directs the 
traversing so that he will be on the target by the 
time the gun is in battery. He fires the piebe or 
gives the command FIBE as soon after the com- 
mand BEADT as the piece is pointed: 


No duties. 


At the command TBIP the range setter lays 
the piece for range in accordance with information 
obtained from the time-range board, as described 
in Par. 400. 


No duties. 


The range recorder continues plotting the time- 
range curve as prescribed in Par. 400. 


The range recorder con- 
tinues plotting the time-range 
curve. 


The deflection recorder makes a record of the last 
deflection received when it differs firom the last 
one recorded, erasing the latter. 


The deflection recorder 
conthiues recording defleo- 
tions. 



50610**— 14- 
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1;^ or 14 inch gun drill, {disappearing ca,friage) — Continued. 



Details. 


At command DBTAII«S, 
POSTS. 


At command BZAMDfS 

oxm. 


Breech detail, 
chief of breech 
(nonoommission e d 
officer or private), 
and Nos. 1, 2, 3, 
and 21. 


The chief of breech takes 
post 2 yards in rear of the 
breech, fiacing it. 

No. 1 procures a wiper or 
cotton waste and a can con- 
taining lubricating oil and a 
sponge. He places the can 
convenient to the breech and 
takes post about 1 yard to the 
rear and right of the breech, 
facmgit. 

No. 2 procures the operat- 
ing crank for the breech 
mechanism and places it in 
position. He also procures a 
wiper or cotton waste and 
takes post about 1 yard to the 
rear and left of the breech, 
facing it. 

No. 3 procures the lanyard 
(if one is used), primers, 
primer pouch, pnncji, drill, 
reamer, and firing mechan- 
ism, and takes post on the 
right side of the piece about 
1 foot to the right and ih>nt of 
the elevating band, facing to 
the rear. 

No. 21 takes post about 2 
feet to the rleht of the breech 
on Ihie with its face, fiicing it. 

(Note.— For 14-mch guns 
the distdlbes of Nos. 1, 2, 3, 
and 21 from the breech may 
be Increased.) 


The chief of breech exam- 
hies the breech mechanism, 
breeehblock, breech recess, 
chamber, and bore, and 
gives the necessary orders 
for cleaning and putthig 
them into oonditibn for 
service. 

Nos. 1 and 21 remove the 
breech cover and place it at 
the designated place. They 
dean and oil the breech- 
block and breech mechan- 
ism. 

No. 2 cleans and oils the 
breech recess and gas check 
seai>« 

No. 3 examines the vent 
and the firing mechanism. 
He dears the vent and 
deans the primer seat. He 
coils the Ions lanyard (if one 
is used) and nangs it over the 
end of the elevat ng arm. 


Rammer detail, 
Nos. 4, 22, and 23. 


Nos. 4 and 22 procure the 
rammer and place it on the 
hooks near the rail, head 
toward the hoist. 

No. 4 takes post about 2 
yards from the head of the 
rammer, within readi of the 
staff, facing the piece. 

No. 22 takes post 4 yards to 
the left of No. 4, fteing the 
piece. 

No. 23 procures the ex- 
tractor for the dummy pro- 
jectile and places it near the 
rammer, takes post 4 yards 
to the right of No. 4, facing 
the piece. 


No. 4 assists the breech 
detail in deaning when 
necessary. 

No. 22 removes the muzzle 
cover, hands it to No. 8, who 
places It at the designated 
nlace 

No! 23 assists No. 9 m flU- 
ing the recoil cylinders, pass- 
ing up the oil measure and 
the ftumd when needed. 


Elevating detafl, 
Nos. 5 and 6. 


Nos. 5 and 6 tAke posts at 
the elevating handwneel on 
the same side as the range 
setter, facing the piece. 


Nos. 5 and 6 assist the 
range setter in examining 
the elevating and retracting 
mechanism, and in deanhig 
and oiling the gears. 



u OE li iHcx emt siill. 

li or li tneft gtm iriU (ditappaaring tiomtv*)— Condnued. 



At command lOAD. 


.\t commaod OZASB FIK- 
IWS. (WheDdommjam- 
moDltliiiBuaed.) ' 


n le 

B i 

A 

In a 

B S 

'' : 

1 i 

m » 

It what Moeasiry. He aslsta No. I viCh the 
«»• pw^tllo laUs to seat at the inrt trial, he 


The eblel ol breech sopar^ 
«bun ^od the domny pro- 


ontil the base o( thep^sotlle Is lust Inside ths 

mmmcr detail rnshes the powder oil the poiwdaT 

der, and the ohlel of breech to assist Id rammlni 
theprolectUe.) 


tractor and pl^ £e dnmmy 
powder seotiims ba<A onto 
the tray. He ho(*s ib« ei- 

Has. 31 and 13 aaaist Id 

pc^ectih. 


Nos. S and « elerale or dtprtes the pkai under 

dfrectlDn ol the range setter. 


Nodallee. 



1% OB 14 ncH omr bull. 



19 or 14 inch gun drill (duappearing carriage) — Continued. 



Details. 


At command DBTAiLS, 
POSTS. 


At command EZAMnfS 
GUV. 


Traversing detail, 
Nos. 7 aTid 8. 


Nos. 7 and 8 procnre the 
traversing cranks, place one 
of them on the shaft, on the 
same side as the gim pointer, 
and take posts at the crank 
fiuslngtotnerear. 


Noe. 7 and 8 remove the 
drip pans, assist in testing 
the traversing mechanism. 
No. 8 receives the muzzle 
cover firom No. 23 and places 
it at a designated place. 


Trippine detail, 
Noe. 9anal<>. 


No. 9 procures a wrench Ibr 
flUtaig plugs, a measure oon- 
tainhig hydrolene oil, and a 
funnel, and goes to the right 
tripping lever. 

No. 10 procures a wrench 
for fllUng plugs and goes to 
the left tripping lever. 

• 


Nos. 9 and 10 mount on the 
chassis, each carrying a 
wrench, and remove the 
filling plugs fjrom the recoil 
cylinders. If oil is needed, 
No. 9 calls on No. 23 for the 
funnel and measure, and 
pours oil into the right cyl- 
inder slowly. No. 10 
watches the oil hole in the 
left cvlinder. When both 
cylinders are full. No. 9 
hands the immel and meas- 
ure back to No. 23 and noti- 
fies the gun commander 
that the cylinders are ready 
for inspection. After the 
inspection, Nos. 9 and 10 
screw the plugs well home, 
and take posts facing the 
piece by trie platform rail- 
ing. No. 9 three yards to the 
right of No. 4, and No. 10 
three yards to the left of 
No. 4. 


Tnick detail, 
Nos. 11 and 12. 

r 


Nos. 11 and 12 bring out the 
shot trucks to be used and 
take posts at the handles of 
-one of the trucks— No. 11 on 
the right and No. 12 on the 
left. . 


Nos. 11 and 12 examine 
the trucks and clean and oil 
them when necessar3^ 
They then turn them over 
to the hoist detail for load- 
ing. When the first truck 
is loaded, they push it out 
to some convenient position 
in rear of the breech. 


Powder serving 
detail, Nos. 13, 14, 
16, and 16. 


Nos. 13, 14, 15, and 16 bring 
out the powder trays to be 
used and turn them Over to 
the ammunition detacdunent. 


Nos. 13, 14, 15, and 16 see 
that the powder sections are 
arranged on the trays in the 
order in which they are to 
be inserted. 




They take posts opposite the 
first trav loaded, Nos. 13 and 
15 on the right and Nos. 14 
and 16 on the left, Nos. 13 and 
14 in rear. 


Hoist detail, Nos. 
17, 18, and 19. No. 
17 is chief of detafl 
unless a noncom- 
missioned ofHcer is 
assigned iQ^Gfaarge. 


Nos. 17, 18, and 19 take 
poets at the delivery table. 


Nos. 17, 18, and 19 exam- 
ine and cleen the delivery 
table and the projectiles on 
it. Thej'^ examine the auto-' 
matic stop. They load the 
trucks turned over to them 
by the truck detail. 
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1^ or 14 inch gun drill {diwppearing carriage) — Contmued. 



At command I«OAD. 


mo. (When dmamy am- 
munition is used.) 


Nos. 7 and 8 traverse the pieoe uoder dkection 
of the gun pointer. They halt when the pieoe is 
fired and resume traversmg as Soon as the truck 
is withdrawn from the breech. 


No duties. 


Nos. 9 and 10 assist in ramminff the projectile. 
As soon as the projectile is seated they quit tlie 
rammer and run to the tripping levers. At the 
command ZV BATTZST they seise the tripping 
levers and at the command TRIP raise them 
quickly to the stops, hold them icx an instant, 
then let go, and when the gun is in battery run 
back to their posts at the rammer, where they 
stand by tor the next shot. If firing by electricity. 
No. 9 (or No. 10) closes the safety switch as soon 
as the gun is in battery. 

Note.— (The battery commander may require 
Nos. 9 and 10 to assist m ramming the powder.) 


No duties unless the 
dummy projectile sticks, in 
which case they assist in 
starting it fh)m its seat. 


Nos. 11 and 12 run out a loaded shot truck, No. 
12 adjusting the truck to the proper height in ac- 
cordEUice with the position of the piece upon recoil. 
The truck is run forward so that the tray enters 
the breedi recess squarely. As the truck brings 
up against the iaoe of the breech No. 12 sets the 
brake. As soon as the projectile is pashed oil the 
truck Nos. 11 and 12 run the tnicV back to the 
hoist and turn it over to the hoist detail. They 
then take posts behind a loaded truck and stand 
by for the next shot. 


Nos. 11 and 12 push a truac 
into position at the breech to 
receive the dummy prqjeo- 
tile and then return the truck 
to the loading position. 


As soon as the rammer has been withdrawn after 
seating the projectile the nose of the powder tray 
is faiaerted in the breech by Nos. 13, 14 15, and 16, 
and the rammer detail, in one motion, pushes 
carefully the entire powder charee off the tray to 
such a distance that the breech block will give the 
powder charge a final push into the chamber in 
dosing. The tray is then removed and the breech 
closed. 


Nos. 13, 14, 15, and 16 bring 
up an empty powder tray to 
receive the dummy powder 
sections and return the 
loaded tray to the loading 
position. 


Nos. 17, 18, and 19 receive the empty truck after 
each shot, load it, and nm it out conveniently for 
Nos. 11 and 12. 

1 


No duties. 
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Ifi or 14 inch gun drill (disappearing carriage) — Continued. 



Details. 


At command DETAILS, 
POSTS. 


At command EZAMIirE 
OTTK. 


Sponge detail, 
No. 20. 


No. 20 procures the cham- 
ber sponge and a veRsel con- 
taining hydrolene oil, places 
them on the opposite side of 
the emplacement from the 
rammer, and takes post near 
the chamber sponge, facing 
the gim. (If there b to be no 
firing, the xmsttX may be 
empty.) 


No. 20 brings up the 
chamber sponge when called 
for and assists in sponging 
the chamber. 



IS on 14 iKCH otrir Diaiit. 
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If or i-^ inch gun drill {disappeanng carriage) — Contiiiued. 



Ai ooTfimand LOAD. 


At oommand CXABB nB> 
mo. ( W hen dummy am- 
mimltlonisused.) 


No. 20 dips the chamber sponge In the hydrolene 
oil and allows the excess oil to run off as soon as the 
breech block is opened after each shot, assisted by 
the breech detail, he sponges the chamber as 
quicl^y as practicable. 


No duties. 
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NOTB8 ON THE DRILL. 

(See also Chapters V, XV, XVI, and XXI.) 

137. The service of the piece as given above is for a gun with 
an 1895 breech mechanism. If the gun has an 1888 breech mech- 
anism, tlie duties of the breech detail differ in the following re- 
spects: No. 1 assists in opening the breechblock, oils the thr^eds, 
and assists in closing the breeoi; No. 21 assists on the translating 
crank, if necessary. 

188. To open breech, model 1888 mechanism. — ^No. 2 releases the 
rotating crank by turning the wing nut of the catch to the left and 
then turns the rotating crank clockwise, as indicated by the "open " 
arrow, until it brings up short in a horizontal position and is secured 
by its catch; No. 1 turns the translating cranK briskly contraclock- 
wise. When the shoulders of the erooves strike against the ends of 
the rails, the block stops short and the shock frees the tray latch 
from its catch; No. 1 swings the tray and block to the right until 
the securing latch engages in the catch. 

189. To close breech, model 1888 mechanism. — ^No. 2 releases 
the securing latch from its catch; No. 1 swings the tray and block 
around to the left smartly; No. 2 seizes the handle of me tray and 
continues the swinging of the block until the tray abuts against and 
is latched to the face of the breech; then he turns the translating 
crank clockwise until the breech is translated completely; No. 1 
releases the rotating crank by tumin&f the wing nut and turns the 
rotating crank contraclockwise, as indicated by the "close " arrow, 
until it brings up short in a vertical position and is secured by its 
catch. 

140. To open breech, model 1896 mechanism. — ^The chief of 
breech unhooks the lanyard (when one is used) from the eye of the 
firing leaf; No. 21 turns the crank continuously in a clockwise 
direction until the tray comes to a rest against the hinge plate and 
the securing latch catches. 

141. To close breech, model 1896 mechanism. — ^No. 1 releases 
the securing latch and turns the crank in a contraclockwise direc- 
tion until me projecting shoulder on the rotating lug striking the 
gear |)re vents further motion. The latch is releas^ before the 
truck is withdrawn from the breech, holding the breechblock open 
by the operating crank until time to close it. 

148. With the 1895 breech mechanism it will be convenient to 
&u9ten a wire around the piece back of the elevating band witii a 
loop in which the safety lanyard ^if a lanyard is used) may be 
hooked during the loading. The cnief of breech after imhooldn&f 
the lanyard swings it over the teeth of the breech mechanism and 
hooks it in the loop of the wire. Thus it is kept from being caught 
in the mechanism and is convenient to the chief of breech when the 
time comes to hook it again. 

148. Prior to practice or action shot trucks are adjusted to the 
highest point to which it is anticipated the ^un will recoil, since 
the adiustment is made downwara more easily and rapidly than 
upwara. 
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144. If the gun fails to go in battery completely, the gun com- 
mander orders Nos. 9, 10, 22, and 23 to use the pinch bars; these 
are engaged in the notches on the chassis and the gun is forced into 
battery. However, battery commanders will observe such defects 
at daily drill and will have the same remedied before practice or 
action. 

146. To retract the gun.— Assuming that the gun is in battery, that 
the clutch is out, and that the cables are wound on the retmction 
drums, to retract the gun by hand the gun commander wiU command 
(1) FBOM BATTEBY, (2) HEAVE, (3^ HALT. At the first com- 
mand No. 7 releases the retaining pawl and turns the speed crank 
to permit the pulling out of the caoles. Nos. 1 and 2 pull out the 
cables to their full length and pass the ends to Nob. 21 and 4, who 
will have mounted on the chassis. Nos. 21 and 4 pass the cables to 
Noe. 9 and 10, who will have mounted the guii levers, and who will 
place the ends of the cables on the hooks. No. 7 wiU then throw 
on the retaining -p&wl and will turn the epeed crank to take up all 
dack, and No. 8 will push in the clutch, Nos. 21 and 4 watching the 
cables to see that they take the grooves of the drums. As soon as 
the slack has been taken up Nos. 4, 21, 9, and 10 return to the loading 
platform and Nos. 7 and 8 put on l^e retraction cranks. 

The gun section is dividea into two reUefe by the gun commander. 
The fi]»t relief takes post at the retraction cranks, and at the second 
command start to retract the gun . The reliefs alternate as directed 
by the gun commander. As soon as the croeshead teeth engage 
their pawls the retzaction shaft retaining pawl is thrown off, anid 
remains off until the cables have been unhooked from the gun 
levers. 

When the gun has reached the loading position the gun com- 
mander <x)mmands HALT. At this command Nos. 7 and 8 remove 
the retraction cranks. No . 7, using the speed crank, lets out enough 
slack to enable Nos. 1 and 2 to unhook the cables. Alter the un- 
hooking No. 7 takes up all slack with the speed crank and then 
throws Hie retainii^g pawl on. No. 8 then pulls out the clutch. 

146. For retraction by power the above drill is modified as f oUows : 
Assuming the idler to* be out of gear, after the cables have been 
hooked to tiie gun levers and the slack has been taken up by 
No. 7 and the clutch thrown in by No. 8, at the command HEAVE 
by the pm cixnmander. No. 8 throws the idler in gear. As soon 
as this is done the range setter closes the main switch of the con- 
troller cabinet and moves the arm so as to turn on the power. The 
movements at the command HALT are the same as those prescribed 
for hand retraction, except that the range setter pulls the main 
switch of the controller cabinet, after whicn No. 8 tnzows the idler 
out of gear. The cables aro then unhooked, and the i^ck taken 
up as pr^ctibed for hand retraction. 

147. On carriages equipped with friction brakes on the retittCtion 
cnmk i^aft it is not necessary to unhook the. cables from the gun 
levers. The time confiftimed in pulling out and hooking the cableB 
is thereby saved. On carriages so equipped the cables need not 
be tmhooked, and the drill may be modified accordingly. 



Chapter IX. 

8 OB 10 INCH aim DBUX (PISAPPEABINa 

CABBIAGB). 

THE GT7V SECTZOK. 

148. Each emplacement is manned b^ a gun section (37 enlisted 
men plus the reserve detachment) consistinfi^ of a gun detachment, 
an ammunition detachment, and a reserve detachment. The gun 
commander is in command of the gun section, and is also chief of 
the gim detachment. 

149. The gun detachment (26 enlisted men) consists of the gun 
commander, the gim pointer, the diief of breech, the range setter, 
the range recorder, the deflection recorder and 20 cannoneers, 
numbered from I to 20, inclusive. The gun detachment is divided 
into details as shown in the drill which follows. 

160. The ammunition det£tchment (II enlisted men) consists of 
the chief of ammunition and 10 cannoneers, numbered from 21 to 30 
inclusive. The ammunition detachment is divided into details 
for the service of powder and projectiles according to the location 
oi magazines, shot rooms, and hoists pertaining to the emplacement. 

151. The reserve detachment consists of all unassigned can- 
noneers. It is divided into two reserve details, one for the g^un 
detachment and one for the ammunition detachment. The reserve 
detachment is posted by the gun commander at some convenient 

Slace or places, and is used by him to fill vacancies in the other 
etachments. 

162. To post the gnn section. — ^The section is posted as prescribed 
in detail in paragraph 40. The gun commander commands 
DETAILS, POSTS, and after the cannoneers are posted, he com- 
mands EXAMINE GUN. 

163. To call off. — ^Tbe battery commander may at any time give 
the command CALL OFF, which is repeated b]^ the gun commander. 
The cannoneers call off their numbers beginning at one. 

164. To load and fire. — The battery commander indicates the 
target as prescribed in Chapter Y. He designates tiie kind of pro> 
jectile to be used, and after tracking has begun, conunands: 

J a) COMliENCE FIKING. 
b) FXEtE ~ BOUNDS, COMMENCE FIRING. 
c) NUMBEB(S) FIEE SHOTS, COMMENCE 
IING. 

The gun commander commands LOAD w h^i the battery com- 
mander gives the command COMMENCE FIBING, and before 
each Bkot of a series. 

The battery commander may give the command LOAD, in 
which case the gun commander repeats the command. The piece 
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is loaded but is held from battery until the battery commander 
commands COMMENCS STBINO. 

When the number of rounds spec ified has been fired, the gun 
commander commands CEASS XTBIZTG, at which command all 
cannoneers resume their posts. 

When the number of roun ds is not specified, the battery com- 
mander commands CEASB TTBUEQ, and the gun commander 
repeats the command. 

156. When dummy a mmun ition is used, the piece is unloaded 
at the command, CEASB FIBINQ, unless otherwise ordered. 

156. The following drill is prescribed: 



8 0& 10 nCH 0UN DRILL. 



8 or 10 inch gun drill {disappearing carriage). 



Details. 


POSTS. 


GXTK. 


Qun commander 
(nonoommission e d 
officer). 


The gun commander gives 
the command DETAILS, 
POSTS and supervises the 
procuring of equipments and 
implements. He posts there- 
serve detachmeail 


The gun commander giveg 

QXnsr, makes a general in- 
spection of the gun and car- 
riage and reports to the em- 
placement officer. 


Gun pointer 
(noncommissioned 
ofRcer or private). 


The gun pointer procures 
the sight and places it in its 
seat and takes post on the 
sighting platform. 


The gun pointer examines 
the sight and verifies the ad- 
justment of the asimuth in- 
dex. He examines the trav- 
ersing mechanism and the 
electric firing mechanism 
and circuit (if used). 


Range setter 

( TlonoomTnis^OPAd 


The range setter takes post 
facing the range scale. 


The range settw examines 
the elevating and retracting 
mechanisms. He cleans and 
oils the gears. 


officer or i>riyate). 


Range recorder 


The range recorder procures 
chalk, a ruler, a blackboard 
eraser, and a stop watch and 
takes post at the time range 
board. 


The range recorder exam- 
ines the time-range board. 
He puts on the headset and 
tests the telephone to the 
plotting room. 


officer or private). 


Deflection recor- 
der ( noncommis- 
sioned officerorpil- 
vate). 


The deflection recorder pro- 
cures chalk and a blackboard 
eraser, and takes post at the 
deflection recorder's board. 


The deflection recorder ex- 
amines the deflection recor- 
der's board. He puts on the 
head set, and tests the tele- 
phone to the plotting room. 


Breech detail, 
chief of breech 
( noncommissioned 
officer or private), 
and Nos. 1, 2, and 3. 


The chief of breech takes 
post 2 3rards in rear of the 
breech, f^ing it. 

No. 1 procures a wiper or 
cotton waste and a can con- 
taining lubricating oil and a 
sponge. He places the can 
convenient to the breech and 
takes post about 1 yard to the 
rear and right of the breech, 
focing it. 

No. 2 procures the operat- 
ing crank for the breech 
mechanism and places it in 
position. He also procures a 
wiper or cotton waste and 
takes post about 1 yard to 
the rear and left of the breech, 
facing it. 

No. 3 procures the lanyard 
(when one is used), primers, 
primer pouch, punch, drill, 
reamer, and nrmg mechan- 
ism, and takes post on the 
right side of the piece, about 
1 foot to the right and front 
of the elevating band, Ibdng 
to the rear. 


The chief of breech exam- 
ines the breech mechanism, 
breechblock, breech recess, 
chamber, and bore, and 
gives the necessary orders 
for cleaning and putting 
them into condition for 
service. 

No. 1 removes the breech 
cover and places it at the 
designated place. He cleans 
and oils the Dreechblock and 
breech mechanism. 

No. 2 cleans and oils the 
breech recess and gas check 
seat. 

No. 3 examines the vent 
and the firing mechanism. 
He clears the vent and 
cleans the parimer seat. He 
coils the long ]an3rard (if one 
is used) ana hangs it over 
the end of the elevating arm. 



8 OB 10 tirOH OXtS DEUL. 

r 10 inch jun drill {disappearing carriage). 



AtoomiiiMidLOAB. 


sas.is-' - 


cblef 0? treecli has given the eommand TRIP, 

InloliBttBiy, vermes the nuge setting, and ir the 
aetting Is correct, calls EeSBt. 




the coiSiand CXA£E fcR- 
vofk of unloading. 


The gun pointer sots the deSectlon recorded au 
the delle«lbn refiorder's board and directs the 
traversing so that he will be on the target by the 

eivts the commend ITB£ as soon after the com- 
mand HEADY as the piece Is pointed. 




piece tor range in nccordance Mlthlnlonnatlon ob- 
ialned Irom the time-range board as prescrlbedin 
Pwagreph 400. 


No duUes. 


The range recordra oontlnufs plotting the time- 
range curve, B3 prescribed In Far. 400. 


range curve. 


The deSettlon roi-order maHes a tecord of the 
last deflection received when It dlflers from the 
last oue recorded, erasing the latter. 


The deflection recorder «ffl- 
tlnuea recording deflections. 


1 ^■ 
I ! 

i ■: 

I I 
I I 

V Id 


Tbe chief of breech super- 
vises nnloadiiig. No9. 1 and 
2 assist in iJlftidrawlng the 
tonmj powder oh^e and 



8 OB 10 IN€H QUK HBXLLi 



8 or 10 inct^ gun drill {disappearing carriage) — Continued. 



Details. 



Rammer detail, 
No. 4. 



Elevating detail, 
Nos. 5 and 6. 



'Traversing de- 
tail, Nos. 7 and 8. 



Nos. 9 an 



detail, 
10. 



At command DETAZXiS, 
POSTS. 



No. 4 procures the rammer 
and nlaoes it on its hooks 
near the rail, bead toward the 
hoist. He procures the ex- 
tractor for the dummy pro- 
jectile and places it near the 
rammer. He takes post 
about 2 yards from the head 
of the rammer, within reach 
of the staff, focing the piece. 



Nos. 5 and take posts at 
the elevating handwneel on 
the same sicie as the range 
setter, fochtg the piece. 



Nos. 7 and 8 procure the 
traversing cranks, place one 
of them on the shaft on the 
same side as the gun pointer, 
and take posts at the crank, 
facing to the rear. 



No. 9 procures a wrench for 
filling plugs, a measure con- 
taining hydrolene oil, and a 
ftmnei, and goes to the right 
tripping lever. 

No. 10 procures a wrench 
for filling plugs and goes to 
the left tripping lever. 



At comuna nd 

OT7V. 



No. 4 assists the breech 
detail in cleaning when nec- 
essary 



Nos. 6 and 6 assist the 
range setter in examining 
the elevating and retracting 
mechanism and in cleaxiing 
and oiling the gears. 



Nos. 7 and 8 remove the 
drip pans and test the trav- 
ersmg mechanism. No. 8 
receives the muzzle cover 
from No. 11 and places it 
at a designated place. 



Nos. 9 and 10 mount on 
the chassis, each carrying a 
wrench, and remove uie 
filling plugs from the recoil 
cylinders. If oil is needed, 
No. 9 calls on No. 11 lot the 
funnel and measure and 
pours oil into the rieht cyl- 
inder slowly. No. 10 
watches the oO hole in tlie 
left cvlinder. When both 
cylinders are full. No. 9 
hands the funnel and meas- 
ure back to No. 11 and noti- 
fies the gun commander that 
the cylmders are ready for 
inspection. After the iur 
spection, Nos. 9 and 10 
screw the plugs well home 
and take peso. fiEtcing the 

gieoe, by the platCorm raii- 
ig. No. 9 one yard to the 
right of No. 4 and No. 10 
one yard to the left of No. 4. 



8 OB 10 nrCH OUH DBIU. 



8 or 10 inch gun drill {disappearing carriage) — Continued. 



At oommand LOAD. 


nro. (When dummy am- 
munition is used.) 


The track is JtHYHight up to the fiioe of the breech 
and the proJeotUe pushed carefally off the truek 
unta the base of the projectUe is Just inside the 
powder chamber. The truck is then withdrawn 
and run oft to one side. Nos. 1, 2, 4, 9. and 10 then 
man the rammer as near the outer end as possible, 
and at the command HOMX BAM by the chief 
of breech they rush the projectile forward hard 
into its seat. Increasing the speed of the rush so 
that the projectile will nave its fastest movement 
when it comes up hard in its seat. The rammer 
detail pushes the powder off the powder tray and 
into the powder chamber to such a distance that 
the breechblock will give the powder charge a 
final push into the chamber in closing. 

Note.— (The battery commander may require 
Nos. land 2 to assist in ramming the powder^and 
the chief of breech to assist in rammlog the pro- 
jectile.) 


No. 4 1»rin£s up the extrac- 
tor and pulls the dummy 
powder sections back onto 
the powder tray. He hooks 
the extractor into the 
dummy projectile and assistA 
in withdrawing it. 


Nos. 5 and 6 elevate or depress the piece under 
direction of the range setter. 


No duties. 


Nos. 7 and 8 traverse the piece under direction 
of the gun pointer. They halt when the piece is 
fired and resume traversing as soon as the truck is 
withdrawn ttom the breech. 


No duties. 


Nos. 9 and 10 assist in rammbig the projectile. 
As soon 88 the projectile is seated they quit the 
rammer and run to the tripping levers. At the 
command IS BATTERY theyseize the tripping 
levers, and at the oommand TBXP, raise them 
quickly to the stops, hold them for an instant, 
uien let go, and when the gun is in battery run 
bock to their posts at the rammer, where they 
stand by for the next shot If fbring by electricity. 
No. 9 (or 10) closes the safety switch as soon as the 
gim is hi battery. 


No duties unless the dum- 
my projectile sticks, in which 
case they assist in starting it 
from its seat. 



M 



8 OE 10 INCH amr dehi. 



S or 10 inch gun drill (ditappearing carriage) — Continued. 



Details. 


At command DETAILS, 
POSTS. 


At command SZAMZinE 
OT7V. 


Track detail, No6. 
11 and 12. 


' Nob. 11 and 12 bring out 
the shot trucks to be used 
and take posts at the handles 
of one of the trucks; No. 11 
on the right and No. 12 on 
the left. 


No. 11 removes the mus- 
sle cover, hands it to No. 8, 
and assists No. 9 in filling 
the recoil cylinders, passing 
up the oU measure and the 
funnel when needed. 

Nos. 11 and 12 examine 
the trucks, clean and ofl 
them when necessar^r. 
Thev then turn them over 
to the hoist detail for load- 
Ins. When the first truck 
is loaded, they piLsh it out 
to some c(mvenlent posi- 
tion in rear of the breech. 


Powder serving 
detail, Nos. 13, 14, 
15, and 16. 


Nos. 13, 14, 15, and 16 brin^ 
out the jpowder trays to be 
used and turn them over to 
the ammunition detachment. 
They take posts opposite the 
first tray, loaded. Nos. 13 
and 15 on the right and 
Nos. 14 and 16 on the left; 
Nos. 13 and 14 in rear. 


Nos. 13, 14, 15, and 16 
see that the powder sections 
are arranged on the trays 
in the order in which they 
are to be inserted. 


Hoist detail, Nos. 
17, 18, and 19. No. 
17 is chief of detail 
unless a noncom- 
missioned o£Scer is 
assigned in charge. 


Nos. 17, 18, and 19 take 
posts at the delivery table. 


Nos. 17, 18, and 19 exam- 
ine and clean the delivery 
table and the projectiles on 
it. They examine the au to- 
matic stop. They load the 
trucks turned over to them 
by the truck detail. 


Sponge detail, 
No. 20. 


No. 20 procures the cham- 
ber sponge and .a vessel con- 
taining hydrolene oil, places 
them near the railing on the 
opposite side of the emplace- 
ment from the ranuner, and 
takes post near the chamber 
sponge, facing the gun. ^Tf 
there is to be no firing, the 
vessel may be empty.) 


No. 20 brings up the cham- 
ber sponge when called for 
and assists in sponging the 
chamber. 



8 OB 10 INCH avis DBILL. 
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8 or 10 inch gun drill {disappearing carriage) — Continued. 



At oomxnaiid LOAD. 


At command CSASX FI&- 
mo. (When dummy am- 
munition is used.) 


Nos. 11 and 12 run oat a loaded shot truck. No. 
12 adjusting the truck to tlie proper height m ac- 
cordance With the position of the piece upon re- 
coil. The truck ii run forward so that the trav 
enters the breech recess squarely. As the truck 
brings up against the face of the breech No. 12 
sets the brake. 

As soon as the projectile is pushed off the tniok 
Nos. 11 and 12 run the truck back to the hoist, and 
turn it OT er to the hoist detail. Then thev take 
I)osts behind a loaded truck and stand by for the 
next shot. 

• 


Nos. 11 and 12 pinh a truck 
into positkm at the breech to 
receive the dummy pro- 
jectile, then return the truck 
to the loading position. 


As soon as the rammer has been withdrawn 
after seating the projectile, the nose of the powder 
tray is inserted In the breech by Nos. 13, 14, 16, 
and 16, and the rammer detail, in one motion, 
pushes carefully the entire powder charge oil the 
tray to such a distance that the breech block will 
give the powder charge a final push into the cham~ 
ber in closing. The tray is then removed and the 
breech closed. 


Nos. 13, U, 15, and 1« bring 
up an empty powder tray to 
receive the dunmiy powder 
sections, and return the 
loaded tray to the loading 
position. 


Nos. 17, 18, and 19 receive the empty truck after 
each shot, load it, and run it out conveniently for 
Nos. 11 and 12. 


No duties. 


No. 20 dtps the chamber sponge in the hydro- 
iMie oil and allows the exoess oil to run oil. As 
soon as the breech block is opened after each shot, 
assisted bv the breech detail, he sponges the cham- 
ber as quickly as practicable. 


No duties. 



NOTES OK THE DBa.L. ' 

157. The notes on the drill of the 12-inch or 14-inch gun battery,', 
disappearing carriage, apply to an 8-inch or lO^inch gun battery, 
disappearing carriage, except that — 

(aS The duties prescribed for Nos. 22 and 23 are omitted. 

(6) The duties prescribed for No. 21 are omitted ezrept thoee 
pertaining to retraction, and thoee prescribed in Par. 140, which 
are performed by No, 3. 
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Chapter X. 

6-INCH OTJN "DRILL (DISAPPEABIKO CABBIAOE). 

THE Oinr SECTIOK. 

168. Each emplacement is manned b^ a gim section (^2 enlisteid 
men plus the reserve detachment) consistine of a gun detachment, 
an ammunition detachment, and a reserve aetachment. The gun 
commander is in command of the gun section, and is also chief of 
the gun detachment. 

169. The gun detachment (15 enlisted men) consists of the gun 
conmiander, the gun pointer, the range setter, the ran^e recorder, 
the deflection recorder, and 10 cannoneers^ numberea from 1 to 
10, inclusive. The gun detachment is divided into details as 
shown in the drill which follows. 

160. The ammunition detachment (7 enlisted men) consists of 
the chief of ammunition and 6 cannoneers, numberea fzom 11 to 
16, inclusive. The ammunition detachment is divided into de- 
tails for the service of powder ^nd projectiles according to the loca- 
tion of magazines and shot rooms pertaining to the emplacement. 

161. The reserve detachment consists of all unassigned can- 
noneers. It is divided into two reserve details, one for the gun 
detachment and one for the ammunition detachment. The re- 
serve detachment is posted by the gun commander at some con- 
venient place or places, and is used by him to All vacancies in the 
other detachments. 

162. To post the gun section. — ^The section is posted as prescribed 
in detail in paragraph 40. The gun commander commands DE- 
TAILS, POSTS, and after the cannoneers are posted he com- 
mands EXAMINE OTTN. 

168. To caU off. — ^The batterv commander may at any time give 
the command CALL OFF, wnich is repeated by the gun com- 
mander. The cannoneers call off their numbers bep^nning at 1. 

164. To load and Are.— The battery commander indicates the 
target as prescribed in Chapter V. He designates the kind of pro- 
jectile to oe used, and after tracking has begun commands: 

[a) COMliENCE FIRING. 

^6) FIRE BOUNDS, GOIOCXNCX FDUNO. 

[c) NUMBEB(S) FIRE SHOTS, COMMENCE 

FWNa. 

The gun commander commands LOAD w hen the battery com- 
mander elves the command COMMSNCB FIRING-, and before 
each shotot a series. 

The battery commander may give the command LOAD, in which 
case the gun commander repeats the command. The pece is 
loaded, but is held fro m ba ttery until the battery commander com- 
mands COMMENCE FDUNG. 
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When the number of Toimds specified hacr b^ran fired, the gun 
commander commands CEASE UBJOSfQ, at which command all 
cannoneers resume their posts. 

When the number of rounds is not' specified, the battery pom- 
mander commands CEASE I1BINO, and ihe gun commander 
repeats the command. 

165. When dummy ammunition is used, the piepe is, unloaded 
at the command CEASE Vf&DXQ, unless otnerwise^ordered . 

166. The following drill is prescribed : ' • 



s-nroH aim bxxxx. 



S^nch gun drill (duappearing carriage). 



Details. 


At coonnand DSTAILS* 
POSTS. 


At command BZAKIVS 


aim commander 
(nonoommissioiMd 
officer). 


The gun commander gives 
the oommand l^ETJuLB, 
POSTSt and supervises the 
procuring of equipments and 
implements. He posts the 
reserve detachment. 


The gun commander gives 
the command EZAMZVE 
Omr » makea a general in- 
spection of the gun and car- 
riage, and rmorts to the em- 
placement officer. 


Oun pointer 
(noooommiasioned 
olpicer or private). 


The gun pointer procures 
the sight, places it in its seat, 
and takes post on the sighting 
platform. 


The gun pointer examines 
the si^t and verifies the 
adjustment of the azimuth 
index. He examines the 
traversing mechanism and 
the electricflring mechanism 
and circuit (if used). 


^ange setter 
(noncommissioned 
officer or private). 


The range setter takes post 
facing the range scale. 


The range setter examines 
the elevating and retracting 
mechanisuut. He cleans and 
oils the gears. 


Range recorder 
(noncommissioned 
officer or private). 


The range recorder procures 
chalky a ruler, a blackboard 
eraser, and a stop watch, and 
takes post at the time-range 
board. 


The range recorder exam- 
ines the time-range board. 
He puts on the head set and 
tests the telephone to the 
plotting room. 


Deflection r e - 
oorder (noncom- 
missioned officer or 
private). 


The deflection recorder pro- 
cures chalk and a blackboard 
eraser, and takes post at the 
deflection recorder's board. 


The deflection recorder ex- 
amines the deflection re- 
corder's board. He puts on 
the head set and tests the 
telephone to the plotting 
room. 


Breech detaii, 
Nos. 1, 2. and 3. 
No. 3 is the chief of 
breech. 


No. 1 procures a wiper or 
cotton waste and a can con- 
taining lubricating oil, and a 
sponge. He places the can 
convenient to the breech and 
takes post about 2 feet to the 
rear and right of the breech, 
facing it. 

No. 2 procures the loading 
tray (if one is used) and a 
wiper or cotton waste. He 
places the tray convenient to 
the breech and takes post 
about 2 feet to the rear and 
left of the breech, facing it. 

No. 3 procures the lanyard 
(when one is used), primers, 
primer pouch, punch, drill, 
ream6r,andflringmechanism, 
and takes post about 2 feet 
to the right of the breech on 
line with its face, facing It. 


No. 1 removes the breech 
cover and places it at the 
designated place. He ex- 
amines, cleans, and oils the 
breechblock and breech 
mechanism. 

No. 2examine6,cleans,and 
oils the breech recess and gas- 
check seat. 

No. 3 examines the vent 
and the firing mechanism. 
He clears the vent and cleans 
the primer seat. He exam- 
ines the chamber and bore 
and gives the necessary or- 
ders for cleaning them. 



tf-tndk fun drill (di»appearing cofriagt) . 



radauparrliee tb« wi 



commsiid TRIP, the gi 



mandaisMS that tbeeim goes luU; into bstur 
vcrlflcs the noge scttljig. and iF tbe setting Is go 
rect, oUb BXJUIY. 



nrci (whun dDmmy am- 
mimltlon Is osed). 



The gun romnnadtr glvtB 
he oommuid OXASE nK- 
:sa md tuperrlMS tHa 
rork of uuloadbig. 



bs run polnt«r B<t . 

dulcotlMi reoDrds's boHrd and diracU tl 
__.. ji^j liewiJJiM oothe target b'" " 






Di the tlmMsnge board, es described 



plotting the time- 



» range reco 
B plotUnx I 



The deQectlDU recorder makes a racord nt tt 
last deflection rarsived when It dllltrs [rom tt 
last one recorded, eiasiiig the latter. 



The - deBectlon leoorder 



tio. I opens breech, cleans and oils the block 
irhSQ nenssarv, and as soon as Uie powdar charge 
tiasbeeninsededheolosaethebreeSi. Whmthe 

KBoe is Sred he seizes tbe lever handle as soon as 
e gun lias recoiled within reach and opens the 
breech lor the next charge. 



diimnij powder ctiuge. 



ij powder ctiarge. 

3 remotes the prbntr. 
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«*INCH OVK BU£L. 



€47ich gun drill (disappearing camti$«>-^ontinued.. 



Details. 

' 1 


At command DBTAXLBi 
POSTS. 


At command TtlfiklllNE 

otm. 


Hankmer detail, 
No. 4. 


No. 4 proeuies the rammer 
and takes post iabout 4 feet In 
rear of the breeoh, facing it. 
He holds the rammer in his 
right hand , in a vertical posi- 
tion, its head on the platform 
by his right foot. 


No. 4 aasista the breeoh de- 
tail in cleanfaig when neces- 
sary. 


Projectile detail, 
Nos. 5 and 6. 


No. 5 takes post near the 
serving table. 

No. SprocarM the extrtictor 
for dummy projectile, places 
it at the designated place, 
and takes post near the serv- 
ing table. 


No. 5assistsNo. 7lnflllhig 
the recoil cylinders, un- 
screwing, and after in^Mc- 
tion replacing the filling plug 
on the side of the carnage 
opposite to the post of No. 7. 
when called for by No. 7, 
No. 5 passes to him the fun- 
nel and the measure con- 
taining hydrolene oil, and 
receives them back from No. 
7 when the cylinders have 
been filled. 

No. 6 removes the munde 
cover and places it at the 
designated place. He then 
assists the range setter in ex- 
aminfaig the elevating and 
retracting mechanisms and 
in cleaning and oiling the 
gears. 


Tripping detail, 
No. 7. 


No. 7 procures the wrench 
for filling plugs, a measure 
containinjg hjdroleneoil, and 
a ftinnel, and tikkes post at 
the tripphig lever which is 
nearer the safety switch. 


No. 7 unscrews the filling 
plug on his side of the gun, 
and if oil is needed calk on 
No. 5 for the ftinnel and 
measure and pours oil into 
his cylinder slowly. When 
both cylinders are full he 
hands the funnel and meas- 
ure back to No. B and noti- 
fies the gun commander that 




the cylinders are ready for 
inspection. After this in- 
spection, he screws both 
plugs well home and re- 
places his implements. 


Powder serving 
detail, Nos. 8 and 9. 


Nos. 9 and 9 procure two 
powder trays and take post, 
each with a tray . at that x>oint 
of the loading platform most 
convenient to the tource of 
powder supply. 


Nos. 8 and 9 remove the 
drip pans and inspect the 
powder trays. 


Sponge detail, 

Norio. 


No. 10 procures the cham- 
ber sponge and a vessel con- 
taining hydrolene oil, places 
them near the railing, and 
takes post near the chamber 
sponge, facing the pun. (If 
there is to be no flririg the ves- 
sel may be empty.) 


No. 10 brings up the cham- 
ber sponge when called for 
and sponges the chamber. 

f 

i- 
> 
1. • ■ 



6-XVCH OVN MXLL. 
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6^nch gun drill {disappearing carriage) — Continued. 



At oommand LOAD. 



At conunand CBASS TTR- 
nfO (when dummy am- 
xntaitionisvsed). 



As soon as a prolectae is launched on the load> 
ing tray, No. 4 nxflDSs the projectile Jonwd haitl 
into, its seat, using all posBible foroe and oontin- 
u^y increasfng speed until the projectile is seated. 



' No. 4 brings up the ex- 
traotor and withdraws the 
dummy proiectfle to where it 
can beseised by No. 5 or6. 



Nos. 5 imd 6 alternately pick up projectiles from 
the serving table and ioaert them in the breech. 
TbenuiBbef not loading a projectile arranges the 
remaining i>roJectiles on the serving table, and 
keeps the table convenient to the breech. 



Nos. 5 and ftltemately 
remove dummy projectiles 
from the breech reoess where 
No. 4 has left them, and place 
them on the serving table. 



No. 7 raises the tripping levers at the command 
T&IP of No. 3, and u firing by electricity closes 
the safety switch as soon as the gun Is in battery. 



No. duties. 



Nos. 8 and 9 alternate hi serving powder to the 
gun. The end of the jwwder tray is placed in the 
breech reoess after the loading vay nas been re- 
moved, and No. 2 pushes the iMwder into the 
chamber by hand. 



Nos. 8 and 9 alternate in 
bringing up empty powder 
trays to receive the dummy 
powder charges. 



No. 10 dips the chamber sponge in the hydiolene 
oil and allows the excess oil to run off. As soon as 
the breechblock is opened after each shot, he 
sponges the chamber as quickly as practicable. 



No duties. 



NOTES ON THE DRILL. 

187. To retract the gun. — ^To bring the gun from the firing to the 
loading position, by hand the gun commander commands (1) FROM 
BATTBBT, (2) HXAVS, (3) HALT. At the first command No. 
7 goes to the retraction crank, releases the retaining pawl and 
turns the speed crank to permit the pulling out of the cables. 
Nos. 5 and 6 mount on the carriage. Noa. 1 and 2 pull out the 
cables and pass the ends to Nos. 5 and 6, who place the loops of the 
cables on the hooks. No. 7 takes in the slack. Nos. 8 and 9 take 
positions at the retraction crank, and at the second command turn 
the crank. Nos. 5 and 6 relieve Nos. 8 and 9 when directed by 
the gun commander. When the gun has reached the loading posi- 
tion, the command HALT is given. At this conmiand, No. 7 lets 
out enough slack to enable Nos. 1 and 2 to take the loops of! the 
hooks. 



Chapter XI. 

12-mcH aim bbill (Bw&bbettb cab&iage). 

TKB Otnr SSCTIOV. 

168. Each emplacement is manned by a gun section (42 enlisted 
men plus the reserve detachment) consisting of a gun detachment, 
an ammunition detachment, and a reserve detachment. The gun 
commander is in conmiand of the gun section, and is also chief of 
the gun detachment. 

169. The gun detachment (29 enlisted men) consists of the gun 
commander, the gun pointer, the chief of breech, the range setter, 
the range recorder, me deflection recorder, and 23 cannoneers, 
nimibeied from 1 to 23, inclusive. The gun detachment is dividea 
into details, as shown in the drill which follows. 

170. The ammunition detachment (13 enlisted men) consists of 
the chief of ammunition and 12 cannoneers, numbered from 24 to 
35, inclusive . The ammunition detachment is divided into details 
for the service of powder and projectiles according to the location 
of magazines, shot rooms, and hoists pertaining to the emplacement. 

171. The reserve detachment consists of all unassigned can- 
noneers. It is divided into two reserve details, one for the gun 
detachment and one for the ammunition detachment. The reserve 
detachment is posted by the gun commander at some convenient 

Slace or places, and is used by him to fill vacancies in the other 
etachments. 

172. To post the gnn section. — ^The section is posted as described 
in detail in paragraph 40. The gun commander commands 
DETAILS, POSTS, and after the cannoneers are posted, he com- 
mands EXAMINE OUK. 

178. To call off. — ^The battery commander may at any time give 
the command CALL OFF, which is repeated by the gun com- 
mander. The cannoneers call off their nimibers, beginning at 1. 

174. To load and fire. — ^The battery commander indicates the 
target, as prescribed in Chapter V. He designates the kind of pro- 
jectile to oe used, and after tracking has begun, conunands: 

fa) COMMENCE FnUNQ. 

b) FIBE BOUNDS, COMMENCE FCEUNO. 

[e) NTJMBEB(S) FIBE SHOTS, COMMENCE 

FIBINQ. 

The gun commander conmiands LOAD w hen the battery com- 
mander gives the command COMMENCE FIBINO, and before 
each diot of a series. 

The battery commander may give the command LOAD, in 
which case the gun commander repeats the command. The piece 
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13-ivcH ovH o&nx. 



is loaded, but not fired until the battery commander commands 
COMMENCE TZBINQ. 

When the number of rounds spec ified has been fired the gun 
commander commands CEASE FIBINQ, at which command all 
cannoneers resume their posts. 

When the number of roun ds is not specified, the battery com- 
mander conunands CEASE UBING, and the gun commander 
repeats the command. 

176. When dummy ammunition is used, the piece is unloaded 
at the command CU.SE nBtxra, unless othertrise ordered. 

176* The following drill is prespribed: 
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12-IKCE OUN BRILL. 



12'inch gun drill {barbette carriage). 



Details. 


At command DETAILS, 
POSTS. 


OUH. 


Qon oommander 


The gun oommandtf gives 


The gun commander gives 


(DonoommJssknied 
officer). 


the oommand DBTASELS, 
POSTS* and supervises the 
procurizig of equipment and 
implements. He posts the 
reserve detachment. 


the command ByArfxyg 
Otnr, makes a general in- 
specticm of gun and carriage, 
and reports to the emplace- 
ment officer. 


Oun pointer 
(DODCommissioned 
officer or private). 


The gun pointer procures 
the sight, places it hi its seat, 
and takes post on the sighting 
platform. 


The gun pointer examines 
the sight and verifies the ad- 
lustnbent of the asimuth 
mdez. He examines the 
traversing mechanism and 
the electric firing mechan- 
ism and circuit (u used). 


Range setter 
(mmoommissioned 
officer or private). 


The range setter takes post 
on the range setter's platform. 


The range setter examines 
the elevating mechanism, 
and cleans and oils the gears, 
if necessary. 


Range recorder 
(noncommissioned 
officer or private). 


The range recorder procures 
cJialk, a ruler, a blackboard 
eraser, and a stop -watch, and 
takes post at the time-range 
board. 


The range recorder in- 
spects the time-range board. 
He puts on the head set and 
tests the telephone to the 
plotting room. 


Deflection re- 
corder (noncom- 
missioned officer or 
private). 


The deflection recorder pro- 
cures chalk and blackboard 
eraser and takes post at the 
deflection recorder's board. 


The deflection recorder In- 
spects his board. He puts 
on the head set and tests the 
telephone to the plotting 
room. 



12-zvcx QW oanx. 
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li'4nch gun drill {barbeUe carriage). 



At command LOAD. 


At command OSASZ FZB- 
ZVO (when dummy am- 
munition is used). 


The Sim oammandcr givos the oommaad LOAD 
and supervises the work of his section. If the 
piece is leady for firing whan the ranee setter calls 


The gun commander gives 

IVO and supervises the 
WQrk of unloading. 


The gtm pointer sets the deflection recorded and 
directs the traversing so as to follow the target. 
He fires the piece or gives the command FIBS 

is pointed. 


No duties. 

■ 


Tlie range setter lajrs the piece for range in ac- 
oordanoe with information ootained from the time- 
range board as described in par. 400. He then calls 
&ijrOESET. He directs the work of Nos. 5 and 
6, requiring the piece to be brought to an approx- 
imately horizontal position after each shot. 

(NoTB.— When available, the batterv com- 
mander may detail an extra noncommissioned 
officer to check the range.) 


The range setter directs the 
piece to be brought to an ap- 
proximately horizontal posi- 
tion. 


The range recorder continues plotting the time- 
range curve as prescribed in par. 400. 


The range recorder con- 
tinues plotting the time- 
range curve. 


The deflection recorder makes a record of the 
last deflection received when it differs from the 
preceding one, erasing the latter. 


The deflection recorder 
oofnthiues recordhig deflec- 
tions. 



J 



IS-XXOB WV TiXOL. 
It-ineh ywrt rfpUi (barbette ramoje)— Oontmued. 



iMHOH ffim mat. 

li-iiteh gun drill (barbette earriage) — Contumed. 



AteonunandLOAD. 


At commaod 0ZA8Z FtS- 
ma. (When dummy am- 
munltlcoilgused.) 


he vIpeiotfllM gii»beck swTend ^ieehncaiie^ 
No. S opHU bmch. After the biwKh has been 

leat, and stepa clear gtthe recall. AFlar the piece 


Tbe chief of breech super- 

pcTder to Nob. 14 and 16, and 
assists In withdrawing tbe 

day as aoon as the breechS 
dummy ptojectlle. 


No. *. assisted bv No. 21, loascaup the rsmmer 
idatfonn, assists bl rammlqE the projectile and 
&iiyard?« one Is used) and pulls It at the com- 

celves ttWk (Mm tfiachlef of breech and places 

ii2S*^a^"o's'srx''?.x"ta^i 

loaded.) He jflnoes the mmmer, received from 
No. h moun^on tbe loading platform after he 


No. 4mounUontheloed- 
back the dmnmy powder 

from him, sad plaon It oa 
loading platform and assists 



la-XNOfl QWg OBIXX. 



H-imck gun drill (hwrhttu cama^^)—- Continued. 



DetaUs. 


At command DETAIZiS, 
POSTS. 


At command ZZAXnnE 
OITH. 


Elevating detail; 
Nos. 5 and 6. 


No. 5 takes post at the ele- 
vating handwheel on the 
right side of the carriage, lao- 
ineit. 

No. 6 takes post at the ele- 
vating handwheel on the 
left side of the carriage, facing 
it. 


Nos. 6 and 6 assist the 
range setter in examining 
the elevating mechanism, 
and in cleaning and oiling 
the gears. 

* 


Traversiiig detail; 
Nos. 7 and 8. 


Nos. 7 and 8 procure the 
traversing cranks, place them 
on the shaft and take -post 
thereat. 


Nos. 7 and 8 remove the 
drip pans and assist in test- 
ing the traversing mechan- 
ism. 


Hoist tackle de- 
tail; Nos. 9. 10, 22, 
and 23. No. 9 is 
chief of detailunless 
a noncommissioned 
officer is assigned in 
charge. 


No. 9 procores the wrench 
for filling plugs, a measure 
containing nydrolene oil, and 
a funnel, and takes post opiK>- 
site the hoist tackle, one yard 
from and focing the piece. 

No. 10 procures a wrench 
for the filling phigs, and takes 
post in rear of the windlass 
crank handle, feeing it. 

No. 22 takes post on the left 
of No. 10. 

No. 23 takes post in front of 
the windlass crank handle, 
facing it. 

• 


Nos. 9and 10 mountonthe 
chassis, each carrying a 
wrench, and remove the fill- 
ing plti03 from the recoil cyl- 
inders. If oilis needed, No.9 
calls on No. 23 for the funnel 
and measure and pours oil 
into the right cylinder, slow- 
ly; No. 10 watches the oil in 
the left cylinder. When 
both cylinders are full No. 9 
hands the funnel and meas- 
ure back to No. 23 and noti- 
fies the eun commander that 
the cylmders are ready for 
inspection. After the in- 
spection Nos. 9 and 10 screw 
the filling plugs well home 
and replaos their imple- 

No. 22 examines the tackle 
on the hoisting gears and 
cleans and oils the parts. 

No. 23 removes themuEzle 
cover, planes it at the desig- 
nated place and assists No. 9 
in filling the recoil cylinders, 
passing up thefimnel and oil 
measure when needed. 


Truck detail; 
Nos. 11 and 12. 


Nos. 11 and 12 bring out 
shot trucks to be used and 
take post at the handles of 
the first truck. No. 11 on the 
right and No. 12 on the left. 


Nos. 11 and 12 examine 
the trucks, and clean and 
oil them when necessary. 
They then turn them over 
to the hoist detail for load- 
ing. When the first truck is 
loaded, they push it to a po- 
sition immediately under 
the hoisting tackle on the 
carriage. 


Powder serving 
detail; Nos. 13, 14, 
16, and 16. 


All t&keposts at the station 
designated for the battery. 


No duties. 



12-nrCH OTTH DRILL. 
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Ig-inch gun drill (barbette carriage) — Continued. 



At command LOAD. 



Nos. 5 and 6 elevate and depress the piece under 
the direction of the range setter. 



Nos. 7 and 8 traverse the piece under the direc- 
tion of the gun jMinter. 



No. 9 hooks the hoist tackle to the shot tongs, 
conunands HOIST, and steadies theprojectile as 
it rises, mounts the steps, commands oAIiT when 
the projectile is at the height of the breech. He as- 
sists inswinging the projectile around to the breech . 
unfixes the shot tongs, and swings them clear oi^ 
the loading platfbrm. He commands LOWER, 
passes the empty shot tongs to No. 20, and hooks 
the tackle to the shot tongs of another projectile. 
He directs the work of l&e hoist detail so as to have 
a projectile hoisted to the proper height by the 
time the piece is fired. 

Nos. 10 and 22 assist in hoisting the projectile. 

No. 23 assists in hoisting the projectile, lowers 
the shot tongs, and attends to the pawl. 



At command CEASE 7IR- 
INO. (When dummy am- 
munition is used.) 



Nos. 5 and 6 depress the 
piece as directed by therange 
setter. 



No duties. 



No. 9 swings the shot tones 
over the projectile, as^ts m 
swinging the projectile dear 
of the loading platf orm, and 
commands LOWER. 

Nos. 10, 22, and 23 lower the 
dummy projectile onto the 
truck. 



As soon as the first projectile is hoisted, Nos. 11 
and 12 pull the empty truck aside and push the 
second truck under the hoist tackle. Then they 
return with the empty truck to the ammunition 
hoist, turn it over to the ammimition hoist detail, 
and take post behind a loaded truck. As soon as 
the piece is fired they run this truck rapidly to the 
position described under " DETAILlS, POSTS " 
for the second truck, pull the empty truck away 
from the hoisting tackle, and proceed as above. 



Nos. 11 and 12 posh a truck 
into position under the hoist 
tackle. 



Nos. 13, 14, 15, and 16 move at a run, each with 
a secUon of the powder charge, passing them up to 
Nos. 1 and 2 on the loading platform, and return 
to their posts. 



Nos. 13, 14, 15, and 16 each 
receive a section of the 
dummy jMwder charge and 
return them to their posts. 
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l^-indi gun drill {barbette carriage) — Continued. 



Details. 


At command DETAILS, 
POSTS. 


At command EZAXimE: 

oirv. 


Hoist detaa;Nos. 
17, 18, and 19. No. 
17 is chief of detail 
unless a noncom- 
missioned officer is 
assigned in charge. 


Noe. 17 . 18, and 19 take post 
at the delivery table. 


Non. 17, 18, and 19 exam- 
ine and dean the delivery- 
table, and the projectiles on 
it. They examine the auto- 
m^ttlcstop. They load the 
trucks turned over to them 
by the truck detail. 



is-nrcK ouK brill. 
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l^-inch gun drill {barbette carriage) — Continued. 



At oommand LOAD. 


At command OEASZ FZB,- 
IKO. (When dummy am- 
munition is used.) 


No8. 17, 18, and 19 receive the empty truck after 
each shot, load It, and run It out conveniently for 
Nos.llandl2. 

' 1 


No duties. 

t ■ * " 



I 
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84 19-IKCE aVH DULL. 

NOTES ON THE DRILL. 

(See also Chapters V, XV, and XVI.) 

177. To open and close breech. — ^The breech must not be opened 
until the piece has been depressed to an approximately horizontal 
position; when open, the piece must not be elevated until the 
breech block is swung to the left in the operation of closing breech. 

178. To open breech (1888 mechanism). — No. 3 releases the ro- 
tating crank by turning the rotating crank catch to the left and 
turning the rotating crank clockwise as indicated by the ''open" 
arrow until it brings up short in a horizontal position and is secured 
by its catch; he men briskly turns the trfmslatinj^ crank contra- 
clockwise. When the shoulders of the grooves strike against the 
ends of the rails, the block stops short and the shock frees the tray 
latch from its catch, and the tray and block are swung to the right 
until the securing latch engages in the catch. 

179. To close the breech (1888 mechanism). — ^No. 1 releases the 
securing latch from the catch, assisted by No. 3 swings the tray 
and block around smartiy to the left, seizes the handle of the 
tray, and continues the swingins; of the block until tlie tray 
abuts against and is latched to the foce of the breech; he then 
turns the translating crank clockwise until the block is translated 
completely; releases the rotating crank b>r turning the rotating 
crank catch to the left, and turns the rotating crank contzaclock- 
wise, as indicated by the ''close" arrow, until it brings up short 
in a vertical position and is secured by its catch. 



Chapter XII. 
8 OB 10 INCH GXTK DRILL (BABBSTTB CABBIAQB). 

180. The drill for the 8-inch or 10-inch gun (barbette caniafle) 
IB the same as that for the 12-inch gun (barbette carriage) with uie 
following exceptions: 

The gun detachment consists of 20 cannoneers instead of 2$: 
Nos. 21, 22, and 23 being omitted. No. 4, instead of No. 21, passes 
the rammer to No. 20. No. 10, instead of No. 22, examines the 
tacUe on the hoistins^ gears. No. 8, instead of No. 23, removes 
the muzzle cover ana passes the funnel and measure to and re- 
ceives them from No. 9 when the recoil cylinders are filled. 

The ammunition detachment consists of 10 cannoneers (instead 
of 12), whose numbers run from 21 to 30, inclusive. 
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Ckapter XIII. 

6 OK 6 INCH aXTN DBIIiL (BABBETTE CABBIAGE). 

THE OUH SECTION. 

181. Each emplacement is manned hy a gun section (21 enlisted 
men pins the reserve detachment) consisting of a gun detachment, 
an ammunition detachment, and a reserve detachment. The gun 
commander is in command of the gun section, and is also chief of 
the gun detachment. 

188. The gun detachment (14 enlisted men) consists of the gun 
commander, the gun pointer, the range setter, the range recorder, 
the deflection recorder, and 9 cannoneers, numbered trom 1 to 9, 
inclusive. The guil detachment is divided into details as shown 
in the drill which follows. 

188. The ammunition detachment (7 enlisted men) consists of 
the chief of ammimition and 6 cannoneers, numbered from 10 to 
15, inclusive. The ammunition detachment is divided into de- 
tails for the service of powder and projectiles according to the 
location of magazines, snot rooms, and hoists pertaining to the 
emplacement. 

184. The reserve detachment consists of all imassigned cannon- 
eers. It is divided into two reserve details, one for the gun de- 
tachment and one for the ammunition detachment. The reserve 
detachment is posted by the gun commander at some convenient 

§lace or places, and is used by him to fill vacancies in the other 
etachments. 

186. To post the gun section. — ^The section is posted as prescribed 
in detail in paragraph 40. The gun commander commands DE- 
TAILS, POSTS, ana after the cannoneers are posted, he commands 
EXAMINE GUN. 

186. To call oflf . — The battery commander may at any time give 
the command CALL OFF, which is repeated by the gun com- 
mander. The cannoneers call off their numbers bepinning at 1. 

187. To load and fire. — The battery commander indicates the 
tar^t as prescribed in Chapter V. He designates the kind of 
projectile to be used, and after tracking has begun, commands: 

(a) COMMENCE FIBING. 

(b) FntE BOUNDS, COMMENCE FIBING. 

(c) NUMBEB(S) FIBE SHOTS, COMMENCE 

FIRING. 

The gun commander commands LOAD w hen the battery com- 
mander gives the command COMMENCE FIBING, and before 
each Ghot of a series. 

The battery commander may give the command LOAD, in which 
case the gun commander repeats the command. The piece is 
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loaded, but is not fired until the battery commander commands 
COMMSNCE FEBING. 

When the number of rounds spec ified has been fired the gun 
commander commands CXASX FIBINO, at which command all 
cannoneers resume their posts. 

When the number of roun ds is not specified, the battery com- 
mander conmiands CXASE IXBING, and the gun conunander 

• repeats the command. 

* 188. When dummy ammunition is used, the |)iece is unloaded 

at the command CEASE Tl&lNQ, unless otherwise ordered. 

189. The following drill is prescribed: 



5 OB 6 nCH OmSf BBIIiL. 



5 or 6 inch gun drill (barbette carriage). 



1 

1 

-r.^x„„„ ' At command DETAILS, 
^«*a»^- 1 POSTS. 

1 


GUV. 


Qun commander 
(noncommissioned 
officer). 


The gun commander gives 
the command DETAILS, 
POSTS and supervises the 
procuring of equipments and 
implements. He posts the 
reserve detachment. 


The gun commander gives 
the command KXAMilWJg 
OI71I', makes a general in- 
spection of the gun and car- 
riage, and r«ports to ^ em- 
placement officer. 


Gun pointer (non- 
commissioned offi- 
cer or private). 


The gun pointer procures 
the sight, places it in its seat, 
and takes post on the sight- 
ing platform. 


The gun pointer examines 
the sight. He examines the 
traversing mechanism and 
the electric firing mechan- 
ism and circuit (if used). 


Range setter 
(nonoommissione d 
officer or privtse). 


The range setter takes post 
facing the range scale. 


The range setter tests the 
elevating mechanism. He 
cleans and oils the gears. 


Range recorder 
(noncommissioned 
officer or private). 


The range recorder pro- 
cures chalk, a ruler, a black- 
board eraser, and a stop 
watch, and takes post at the 
time-range board. 


The range recorder exam- 
ines the time-range board. 
He puts on the nead set 
and tests the telephone to 
the plotting room. 


Deflection r e - 
oorder ^oncom- 
sioned omoer or 
private). 


The deflection recorder 
procures chalk, and a black- 
iMMird eraser, and takes post 
at the deflection recorder's 
board. 


The deflection recorder 
examines the deflection re- 
corder's board. He puts on 
the head set and tests the 
telephone to the plotting 
room. 


Breech detail, 
Nos. 1, 2, and 3. 
No. 3 is the chief of 
breedh. 


No. 1 procures a wiper or 
cotton waste and a can con- 
taining lubricating oil and a 
sponge. He places the can 
convenient to the breech and 
takes post about 2 feet to the 
rear and right of the breech, 
f&cingit. 

No. 2 procures a loading 
tray (if one is used) and a 
wiper or cotton waste. He 
places the tray convenient to 
the breech and takes post 
about 2 feet to the rear and 
left of the breech, facing it. 

No. 3 procures the lanyard 
(if one is used), primers, 
primer pouch, punch, drill, 
reamer, and firing mecnanism 
and takes post about 2 feet to 
the r iffht of the breech on line 
with Its face, lacing it. 


No. 1 removes the breech 
cover and places it at the 
designated place. He exam- 
ines, cleans, and oils the 
breechblock and breech 
mechanism. 

No. 2 examines, cleans, 
and oils the breech recess 
and gas check seat. 

No. 3 examines the vent 
and the firing mechanism. 
He dears the vent and 
cleans the primer seat. He 
examines the chamber and 
bore and gives the necessary 
orders for cleaning them. 


Rammer detail, 
No. 4. 


No. 4 procures the rammer 
and takes post about 4 feet in 
rear of the breech, facing it. 
He holds the rammer m a 
vertical position with his 
right hand, its head on the 
platform by his right foot. 


No. 4 assists the breech 
detail in cleaning when 
necessary. 



5 ox 6 JMCK omr DUXX. 
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5 or 6 inch gun drill i;barhette carnage). 



At commaDd Z«OAB. 



A t com mand 0SA8S 7XK- 
nre (when dummy am- 
mmiilionisused). 



and sapervlseB the work of his sectleD. HoTerl- 
llfls the range letting, and If the setting is correct 
calls SXAOY. 



l%e gun commander give s 
the command 0SA8B FDEt- 
nro and supervises the work 
of unloading. 



Tlie gun pointer sets the deflection received and 
follows the target continuously. He fires the 
fdeoe (or gives the command FZttS) as soon after 
the command BltADY as the piece is pointed. 



No duties. 



The range setter lavs the piece for range in ac- 
cordance with data ootained from the time-range 
boiDfd, as prescribed In paragraph 400. 



No duties. 



Therangeieoorder oonttames plotting the ti 
nge curve, as prescribed in paragraph 400. 



time- 



range 



The range recorder contin- 
ues plotting the time-range 
curve. 



The deflectton recorder makes a record of the 
last deflection received when it differs from the 
last one reccnded, erasing the latter. 



The deflection recorder 
continues recording deflec- 
tions. 



No. 1 opens breech, cleans and oils the block, 
when necessary, and as soon as the powder Charge 
has been inseried he closes breech. He srases the 
lever handle as soon as possible after the piece is 
filed and opens breech lor the next shot. 

No. 2 unhooks the lanyard (if one is used) after 
the piece is fired. When the breech has been 
opened he wipes the mushroom head and the gas- 
cheok seat with a cloth moistened with hydrolene 
oil and he puts the loading tray in place. He 
withdraws the loading tray after the projectile has 
been rammed to permit msertion of the iwwder 
tray, and pushes the powder into the chamber by 
hand from the tray. 

No. 3 inserts a primer after the breechblock is 
completely closed and lowers the leaf of the firing 
device completely down. He hooks the lanyard 
(if one is used) before the primer is inserted and 
pulls the lanyard at the the command FIBB. As 
soon as the breech is opened after firing, he re- 
moves the old primer, clears the vent, and cleans 
the primer seat. 



No. 1 opens breech. 
No. 2 withdraws the 
dummy iwwder charge. 
No. 3 removes the primer. 



At the oonmiand HOMB RAM by the chief of 
breech. No. 4 rushes the projectile forward hard 
into its seat, increasing thespeed of the rush so that 
the projectfle will have its fastest movement 
when it comes up hard in its seat. 



No. 4 brings up the ex- 
tractor and withdraws the 
dummy projectile. 
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5 or 6 incA gun drill {harhetU earrui90)~-Oontinued. 



Details. 


At command DXTAII18, 
P08T8. 


1 

At command XZAMZn 
OTTV. 


Projectile detafl, 
Noe. 5 and 6. 


No. 5 prodoies the wrench 
for filling phigs, a funnel, and 
a measure containing hydro- 
lene oil, and talces these to the 
recoil cylinder. After com- 
pleting his duties for EXAM- 
uns QXTN , he replaces his 
implements and takes post 
near the serving table, facing 
the piece. 

No 6 procures the extractor, 
for dummy projectiles, places 
it at the designated place, and 
takes post near the serving 
table. 


No. 6 unserewB the fUlhu; 
plugs and if oil is needed 
pours it hi until it stands in 
the filling hole, waits a 
moment to allow the escape 
of air, and pours in more, if 
necessary. Then he notifies 

cylhiders are ready lor in- 
spectioa. After the inspec- 
tion No. 6 screws the plugs 
well home, replaces his im- 
plements, and takes post 
near the serving table, fae- 
ing the piece. 

No. 6 removes the muade 
cover and places it at the 
designated place.. He as- 
sists the range setter in ex- 
amining the elevating mech- 
anism and in deaning and 
oiling the gears. 


Powder serving 
detaU, No6.7and8. 


Nos. 7 and 8 procure two 
powder trays and take post, 
each with a tray, at that part 
of the loading platform most 
convenient to the source of 
powder. 


Nos. 7 and 8 examine the 
powder trays. 


Sponge detail, 


sponge and a vessel contain- 
ing hydrolene oil, places them 
near the railing, and takes 
post near the chamber sponge, 
lacing the gun. (If there is 
to be no firing, the vessel may 
be empty.) 


No. 9 brings up the cham- 
ber sponge when call<^ for 
and sponges the chamber. 

1 

1 
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5 or $ inch gun drill {barbette carriage) — Continued. 



At command LOAD. 


At command CEASE FZR- 
nro. (When dummy am- 
munition is used.) 


Nos. 5 and 6 alteniatdy pick ap projectiles from 
the serving table and insert tbem in tba breech. 
The number not loading a projectile arranges the 
remaininir projectiles on tne servlnsr table, and 


Nos. 5 and 6 alternately re- 
move dummy projectiles 
from the breech recess where 
No. 4 has left them and place 
tlmn on tile wrring table. 


keeps the table conyendent to the breech. 


Nos. 7 and 8 alternate in bringing up powder 
charges. The end of the powder mty is piaoed in 
the breecih recess alter the loading tray nas been 
removed, and No. 2 pushes the powder into the 
chamber by hand. 


Nos. 7 and 8 alternate in 
bringing up empty powder 
trays to receive the powder 
charges. 


No. 9 dips the chamber sponge in the hydrolene 
oil and allows the excess oi to run off. As soon as 
the breechblock is opened after each shot, he 
sponges the chamber as quickly as practicable. 


No duties. 



Chapter XIY. 

8-INCH, 4-INCH, OB 4.7-INCH GUN DBIUL. 

THS OUir 8ECTI0V. 

190. Each emplacement is maimed by a gun section (12 enlisted 
men plus the reserve detachment) consisting of a gim detachment, 
an ammimition detachment, and a reserve detachment. The gun 
commander is in command of the gun section, and is also chid of 
the gun detachment. 

191. The gun detachment (Q enlisted men) consists of the gun 
commander, the gun pointer, tne range setter, and three cannoneers 
numbered from 1 to 3^ inclusive. The gun detachment is divided 
into details as shown m the drill which follows. 

192. The ammunition detachment (6 enlisted men) consists of 
the chief of ammunition and 5 cannoneers, numbered &om 4 to 8 
inclusive. The ammunition detachment is divided into details 
according to the location of magazines and shot rooms pertaining to 
the empmcement. 

198. The reserve detachment consists of all imassigned can- 
noneers. It is posted by the gim commander at some convenient 
Slace or places, and is used by him to fill vacancies in the other 
etachments. 

194. To post the gun section. — ^The section is posted as prescribed 
in detail in paragraph 40. The gun commander commands 
DETAILS, POS TS, and after the cannoneers are posted, he 
commands EXAMINE OUN. 

196. To call off. — ^The batteiy commander may at any time give 
the command CALL OFF, which is repeated by the gun com- 
mander. The cannoneers call off their numbers, beginning at one. 

196. Method of firing. — Chapter VI describes me method of 
firing and of fire direction. 

197. The following drill is prescribed : 
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3-INCH, 4-IHCH, OR 4.7-INCH GUN DRILL. 



3-inchy 4-inch, or 4'74nch gun drill. 



Details. 


At command DSTAlLiS, 
POSTS. 


At command XXAXIVE 
OTTN. 


(Inn rtnmmnn^nr 


The gun commander gives 


The gun commander gives 
the command EXAKtuTB 
Oinr, makes a general in- 
spection of the gun and car- 
riage, and reports to the em- 
placement officer. 


( noDcommissioned 
officer). 


the command DETAILS, 
POSTS, and supervises the 
procuring of equipment and 
implements. 


Gun pointer 
( nonoommissioned 
offloer or private). 


The gun pointer procures 
the sight and places it in its 
seat and takes post in rear of 
the shoulder piece, facing to 
the front. 


The gun pointer examines 
the sight and examines the 
traversing mechanism, the 
firing circuit (if one is in- 
stalled) and the lanyard (if 
used). 


Range setter 
( noncommissioned 
officer or private). 


The range setter takes post 
near the range scale if the car- 
riage is provided with one; 
otherwise at the elevating 
damp, iBdng it. 


The range setter tests the 
elevating mechanism and 
cleans and oils the gears. 


Breech detail, 
No6. 1 and 2; No. 1 
ischiefofbroech. 


No. 1 procures a wiper or 
cotton waste and a can con- 
taining lubricaUng oil and a 
sponge. He places the can 
convenient to the breech and 
takes post about 2 feet to the 
rear apd right of the breedi, 
facing it. 

No. 2 procures a wix>er or 
cotton waste and the sponge; 
he takes post about 2 Teet to 
the rear and left of the breech, 
fteing it. 


No. 1 removes the breech 
cover and places it at the des- 
ignated place. Heexamines 
we du^nber, the bore, the 
breechblock and the breech 
mechanism, and deans and 
oils them if necessary, as- 
sisted by Nos. 2 and 3. 

No. 2 removes the muzzle 
cover and placm it at the des- 
ignated place, prepares the 
lanyard (if used), examines, 
cleans, and oils the breedi 
recess, assisted by No. 3. 


Extractor detail. 
No. 3. 


No. 3 procures the hand ex- 
tractor and a pair of gloves. 
He takes post about 3 leet to 
rear of the breech, facing it. 


No. 3 removes the filling 
plug. If the cylinder is not 
fullne procures the measure 
contahdng hydroleneoil and 
the funnel, pours in oil until 
it stands in the filling hole, 
replaces the flllin&r plug and 
the oil measure ana Amnel. 
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3-inch, j^inch, or 4.7-ineh gun drill. 



At command LOAD or COUKSNOE FIRIira. 


FIRING. 


The gun commander gives the command LOAD 
or COIUIEHOB XlBDro and supervises the 
work of his section. 


The gun commander gives 
the command CEASE FZR- 
IKG and supervises the work 
of unloading. 


The gun pointer, having taken the travel of the 
target and set his sight for deflection, follows the 
tajrget eontinuously, commands CULMP (if 
clamps are provided) and fires or commands FIBJB 
as soon after the command READY as the piece is 
pohited. If Case I is used he sets the sight for 
both range and deflection. 


No duties. 


The range set^iar -keeps the piece laid contin- 
uously for rangflLla accordance with the trans- 
mitted informatn^, clamps the gun in elevation 
at the gun pointer's command and unclamps im- 
mediately after the gun is fired. 


No duties. 


No. 1 opens breech, closes it as soon as the car- 
tridge is Inserted, and commands READY. If 
there is d fflcnlty in opening or closing the breech 
he wipes any residue from the threads of the 
breechblock and oils the mechanism. 

No. 2 picks up a cartridge and inserts it in the 
chamber, taking care that the point of the projec- 
tile does not strike. If there is difficulty in open- 
ing or closing breech he wipes any residue from the 
threads of the breech recess and oils the threads if 
they become dry. 


No. 1 opens the breech and 
closes it after the cartridge 
has been removed. 

No. 2. No duties. 


No. 3 receives the empty cartridge case as it is 
ejected and lays it aside. He uses the hand extrac- 
tor when necessary. 


No. 3 withdraws the car- 
tridge. 



M sovoH, 4-nrcs, or 4.7'^arcs emr wax^ 

NOTES ON THE DBILL. 

198. All cartridges will be tried in the chamber before using. 
Those which do not fit accurately will be^iejected. 

199. If a cartridge jams, attempt will not be made to drive it 
home by forcing the block; it will be withdrawn and another sub- 
stituted. 

200. If a cartridge case is extracted with difficulty, the cause 
may be due to a burr around the edge of the chamber, and if one is 
foimd, it should be filed smooth. 

201. With guns on masking parapet mounts, No. 3 procures the 
ratchet lever at the command PObTS, places it on the shaft, and 
at the command RAISE GUH mans the ratchet lever, assisted by 
the range setter, who clamps the pivot socket. The same nuihbers 
lower the gun when the dnll is dismissed. 

202. For 4.7-inch guns, battery commanders are authorized to 
modify the above drill to meet requirements. 
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Cliapter XV. 

QrEXfERAL ZNSmXJCrXOKB VOTBL SSSB,^tZOE AT THB 

EHPIiACElCEMTS. 

aSBSAAI. nrSTBIfOTXOVS. 

808. The service of the piece will proceed with alertness and 
precision, and with as few orders as possible; aside from the neces- 
sary Mders and instractums, no taliing of any Idnd will be per* 
mitted. All movements of the cannoneers connected with the 
service of the piece will be made at a run. 

804. The battery commander will train the ^un commanders 
and gun pomters in giving commands, which will be quick and 
clear, but not louder than necessary. 

806, Aetual loading with dummy ammunitifln and pomting the 
gun as for service wiO be practiced at drills. 

806. At the command TASZ COVEB, s^iven at anv time, all 
cannoneerB not designated to remain at their posts will move at a 
run to some designated place under cover. As a rule this com- 
mand will be given in mortar batteries only. 

807. A drill primer or a fired service primer will be used at drill. 

808. The pnmer will be inserted after the breechblock is locked . 
The cannoneer who inserts the primer will be instructed to exer- 
cise the greatest care in lowering the leaf of the firing device. 
Under no circumstances wiU he insert or remove the primer by 
means of the button or wire. 

808. Service friction primers are adjusted in manufacture to 
require a pull of about 25 pounds to start the wire to the rear, and 
about 40 to 45 pounds to pull th^ teeth through the compressed 
friction pellet and explode it. 

810. The lanyard will be pulled from a position as near the rear 
of the gun as possible. A strong, quick puU (not a jerk) with as 
short a lanyara as practicable wul be used. 

811. Obturating primers are constructed so that when a primer 
is pulled and fails to fire, the primer wire is free to move forward 
without causing the composition to ignite. Extra precautions will 
be taken to prevent anjr attempt to use a pdmer that has &iled. 

818. Constant inspection of the safetv pm on the firing leaf of 
the breech mechanisms in which comoination primers are used 
will be made, since if the safety pin should be oroken by harsh 
treatment and the pull upon the lanyard be upward by about 10^ 
the primer probably would be ejected at the instant of firing and 
might injure the man firing the piece. 

818. 8IGKAL8.~The commands or si(;&a]B XUBTATB, DX* 
F&K88^ UQHTy or L3EFT, given in poiatuig, always refw to the 
direction of motion of the muzzle. 

XLXVATX.— Raise either hand to the height of the head, fingers 
pointing upward. 
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BXPBSSS. — ^Haise either hand to the height of the head, fingens 
pointing downward. 

SIQHT or LEFT. — ^Motion with either hand^ fingers pointing in 
the desired direction. 

CLAHP. — Raise either hand with fist closed opposite neck, back 
of hand up, elbow bent and at height of ahoulder. 

HALT. — Raise and fully extend either arm vertically, hand and 
fingers open in prolongation of arm. 

STAND FAST. — Raise and fully extend either arm horizontally 
straight to the front, hand and fingers open in prolongation of arm, 
back of hand up. 

TAXE COVEB. — Raise and extend fully both arms honzontaily 
in prolongation of line of shoulders, hands open, fingers extended 
and joined, backs of hands up. 

HEADY. — Raise either hand horizontally in front of forehead, 
fingers extended and ioined, back of hand against forehead. 

214. Signals with whistles or bugles are authorized. 

CABS Xar 8EATZ90 THE PBOJSOTILE AT QXHST BATTMtXE9 OF 

THE MAJOR ABMAHEST. 

215. The shot truck carrying the projectile will be brought up 
to the face of the breech and the projectile pushed carefully off the 
truck until the base of the projectile is just inside the powder 
chamber. The truck will then be withdrawn and run ofi to one 
side. The entire ramming detail will then man the rammer as 
near its outer end as posoble. At the command HOME HAM 
by the chief of breech, the ramming detail will rush the projectile 
forward hard into, its seat, increasing the speed of the rush so that 
the projectile will have its fastest movement when it comes up 
hard in its seat, 

.216. Powder serving tray. — For guns of the major and the inter- 
uiediate armament ^ there will be i£ade wooden serving trays, each 
having suflScient dimensions to carry all the sections of one powder 
charge. The tray will be so shaped that the forward eud will 
cover the screw threads in the breech, and it will be provided with 
cross handles to facilitate handling. Powder sections will be ar- 
ra^iged in the same order they will have in the powder chamber. 

217. 'As soon as the rammer has been withdrawn after seating 
the projectile, the nose of the powder serving tray will be inserted 
in the. breech by the powder servers, and the rarbmer detail, in 
OJtie motion, will push carefully the entire powder charge off the 
serving tray to such a. distance that the breech block wilT^ve the 
powder charge a fiixal push into the chamber in closing. The tray 
will then be removed and the breech closed. At least two trays 
wijllt>e provided for each ^un. 

., .. ..BOEE SIOHTZKa. \ 

218. Guiis will be boi^ sighted frequently in bifder to check the 
ad)p(tinent of the sujikt standard and to correct it if necessary. 
The process is as* follows: Place a bore sight in the br6ech and a 
thread in the vertical diameter of the muzzle. Sight through 



the boie siglit t&d hang the mu^ele thread on a well-defined 
point of an object at or bevond the mean lanse for the piece. If a 
oore sight la not arvailable, the vent or a thread in uie vertical 
diameter of the breech mav be nsed. Good results have been ob- 
tained by placing one of the objectives of a field glass against the 
vent when the breech is closed, a thread being in the vertical 
diameter of the muzzle. The effect is to cause the thread to appear 
like the vertical hair in a telescope/ aSd the accuracv in signting 
is practically the same as if a telescope were centerea in the gun. 
With the flight in adjui^tment on the si^ht bracket and the vertical 
wire set at normal, uie si^ht standard is adjusted until the vertical 
wire of the a^t is broaght on the point. 

819. The azimuth inoicids of the guns of a battery will be set so 
that when the guns are aimed at a point near the main channel 
about midrange from the battery, the azimuth reading is the same 
for each; this will be the correct azimuth from the directing point 
or gun. In the event of there being two channels of equal im- 
portance a point at midrange and midwav between the channels 
will be taken. By this means the azimuth differ^ices due to gun 
displacement may be disregarded and in Case III the guns laid at 
the azimuth of the taiget from the directing point or gun. 

880. In gun batteries of the major armament, range differences 
will be stSiciled cmth^ base ring or on the step of the loading 
platform, so that the prox)er correction for the gun displacement 
will be the number nearest an index mailed on the carriage near 
the elevation scale. 

OSSXHTATXOjr OT XOmTABS. 

r 
I 

881. The orientation of mortars will be tested frequently and the 
setttng of the' azimuth indices corrects, if necessary. Two con- 
venient methods are as f^lows: 

First. Having estaibiiehed two intervisible monuments in rear 
of Jtbe pits, and having determined accurately the azimuth of the 
line joming them, proceed as follows: 

Set up a transit over a monument from which the pit may be 
seen* take a reading on tike other monument and record it; take a 
readme on a point in the pit and record it. Move the transit to this 
point m the pit and back sight on the monument; record the 
reading. 

Stretch strings across the vertical diameters of the breech and 
muzzle; point the mortar «nd 4Jie tmnnt so that the axis of the 
mortar and line of collimation of the transit coincide; record the 
reading of the ttanslt. 

From the readings taken^ the^zimuth of the mortar may be com- 
puted and the index set. 

The string acrossUie iMreech may be omitted; in which case the 
axis ot the mortar is fixed by me muzzle string and vent, the 
moi^ being pointed at the transit when this is oeihg done. It 
:must be remembered in calculating the azimuth that the mortur 
is potntini^ in the opposite direction frem the transit. 

Seconds By using the instrument in the battery commander's 
elation in-cbimeclion with the transit when tli^y are intervistble, 
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the tsnuiBit being at any poiut ou the parapet famn which it caa be 
sighted into the pit. 

Adjust the transit. Set it up eo that it ^aua be sighted on the 
mortar and the battery cominander's instrument; sig^t on the 
latter and record the reading. Sight the battory commander's 
instrument on the transit and record the reading. Point the mortar 
and transit so that the asus of the mortar coincides with the line of 
collimation of the transit ^d record the transit readinff. From the 
readings, the mortar azimuUi may be computed and me index set. 
The correct setting of the index will be indicated by a tool mark 
on the racer. 

822. The adjustment of quadrants attached to mortals will be 
tested freouently , and corrected by using a clinometer ot a standard 
quadrant Inown to be in. adjustment. 

XXTBODS OF FOXV TXHe. 

828. Case I. — ^This method of pointing is used only with rapid- 
&te guns where means lor laying in elevation* by quadrant niftve 
not been provided. 

Direction and elevation are ^ven by the sight. 

The gun pointer ad juste the sifjht in its seat and seta the elevation 
and deflection scales lor the indicated ntiige and deflectioii, respec- 
tively. 

Case I J. — ^This is the normal method of pointing all guns. Direc- 
tion is given by the sight and elevation by an elevation or range 
scale attached to the carriage. For guns of the major armament 
the corrected ran£;e is taken teom the ttme-xange board. The ^pn 
pointer sete his si^t to the deflection shown on the deflection 
recorder's board. 

Casein. — ^This method of pointing is used exchudvely for 
mortars. Ite use for guns is auxiliary and is limited to batteries 
where the prevalence of fog or other local conditions render it 
necesaarv. Direction is given by the azimuth circle and elevation 
by l^e elevation scale or by quadrant. 

In Case III guns are fired on the bell. Corrected aaimutbs for 
the first or second bell after the data ace r^^ved are sent to the guns 
every SO seconds. The gun |>ointer sete the azimuth for the Dell 
<m which it is desired to fire. The corrected range of the set- 
forward point for the same instant of firing is taken nom the time- 
lange board. 

pozvrnre nwTs. 

88A. Pointing teste will be held frequently at gim batteries of the 
major annament in the following mamiers 

An assumed d^ection for wind and drift is utfed dtfElag the test. 
This deflection is changed frequently during the drill so tha4 gun 
pointers masr not know the leailmg that should be obtained at the 
end of the time of flight. To accom^ish this, the platen of the 
deflection boaid is set for the assumed deflecUoa, and tiie setting 
is not changed as long as the same assumed deflectioa- is used. 

The gun pointer eete his sight at the deflection received from the 
plotting loom^ which is that obtained from the d^Mflettion board by 
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combining the correction for angular travel during the time of 
flight with th e ass umed deflection for wind and dnft. He nves 
the command HBB as soon after the command BSADT as ne is 
on the target; traversing is stopped and he then follows the tai^^t 
with the vertical wire. A noncommissioned officer equipped with 
a stop watch and a time-of-flight table starts the watch at the com- 
mand HBE; commands HALT and stops the watch at the expira- 
tion of the time of flight. The gun pointer stops fallowing with 
the vertical wire at the command HAXT, when the reading of the 
deflection acale should be the same as the assumed deflection for 
wind and drift. If not, the difference is the error in predicting 
and pointing. 

Example: Assumed deflection, 3.65; deflection sent to gun 
pointer, 8.20; reading of the deflection scale at end of time of 
Sil^t, 3.00. 3.65-S.60»0.05, the error. 

F<Nr eadh trial fecords will be kept of the ianfi;e to the target and 
the d^6ction error; and the gun pointer wiU be informad con- 
cening the amount of his error. 

825. The excellence of a gun pointer^s work is determined, first, 
by the accuiaey <^ his pointing; second, by the promptness with 
which he is able to give the command IZBB after the piece is 
ready. 

886. With disappearing guns it is important that the gun pointer 
be trained to get on the target in the time necessary to close the 
breech plus the tripping interval^ so that in practice or action no 
time will be lost in pointing the gun after it is in battery. 

PBBDZOTIOir TX8TS 70T XORTAB BATTE&IB8. 

887. Prediction tests will be xoaAe frequently at mortar batteries 
in the following manner: 

^Oie battery commander is assisted by an officer or noncommis- 
sioDed officer equipped with a stop watch and a time-of-flight 
table. 

The azimuth of a predicted point and the corresponding time of 
flight is sent to the os^ttery commander, who sets his instrument 
to the azimuth of the predicte<l point, the vertical wire at normal. 
As the taiget panes tne vertical wire of his instrument, he com- 
mands HBE, a^d follows the taiget by turning tho disk crank. 
The assistant starts the stop watch at the command FIBE and calls 
''halt" at the expiration of the time of flight. The battery com- 
mander ceases tracking and the assistant rec(»ds the reading of 
the instrument. 

The difference between this reading and the azimuth of the 
aet-iorward point as determined from the plotting board is the 
error in precuction. 

Example: Time of flight, 46f seconds; azimuth of predicted 
points 217.40^; azimu^ of set-forward point, 214.49^: i^ing of 
the azimuth instrument, 214.59^; error in prediction, 0.10^. 

Recdds (^ these tests will be kept and the results will be pub* 
lisbed to the battery command. 
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Chapter XVI. 

TARGET PBACmCB— SALTTTBS. 

888. Subcaliber and service target practice will be held in ac- 
cordance with special regulations published annually by the War 
Department. 

BtTBCALIBER PRACTICE. 



In subcaliber jnractice, in order to simulate the conditions 
of service practice, the gun pointer of a gun on a disappearing car- 
riage will not be permitted to follow the tar^t continuouMy. He 
will be required to cease traversing from the time the breechblock is 
opened until the diarge is inserted, this being the time when, in 
actual loading, the truck is at the breech. After the chaige has 
been inserted he will endeavor to get on the taii^t in t2ie time 
necessary to close the breech, plus the trippins; interval. Sub> 
caliber practice will simulate service practice as cloisely as possible. 

SXRVZCS P&ACTICS. 

880. Before service practice, the battery commander will satisfy 
himself that all the material to be used at the practice is ready 
for service, special attention being paid to the following: 

Adjustment of observing instruments. 

Condition of communications. 

Adjustment of plotting board and other equipment in the plot- 
ting room. 

Adjustment of sights and sieht standards at gun batteries. 

Adjustment of azimuth inoices at mortar Batteries. 

Adjustment of range scales of guns and quadrants of mortare, 
using clinometer. 

Condition of recoil syst^ns and setting of the throttling valves. 

Condition of elevating and traversing mechanisms. 

Adjustment of obturating devices. 

Condition of phot trucks. 

Weight and condition of projectiles. 

Weight and condition of powder sections. 

881. Prior to service practice, the bore, including the powder 
chamber of each piece to be used in practice, will be cleaned thor- 
oughly and freea from grease and oil, the breechblocks will be 
dismantled and carefully examined. 

888. All powder to be used for target practice at any battery 
will be dtored in the service magazines of the battery at which it is 
to be used for at least two weeks before the trial shots are fired. 
After being stored in a maeazine for two weeks, the temperature 
of the magazine may be tauben as the temperature of the powder 
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without material error. The temperature of a magazine will be 
taken immediately upon opening Uie doors just prior to target 
practice. 

283. Powder marked for one caliber or piece wiU not be used 
for any other caliber or piece of different chamber capacity. 

884. In any caseiB which poor practice is believed to have been 
caused by defective powder, a special detailed report will be 
made to llie Adjutant Qeneral through military channels. 

236. Projectrles will be cleaned carefully before being inserted 
in the bore, lubricant will be removed, and the bourrelets will be 
freed of paint. 

236. Immediately after a piece is fired, the breech will be opened 
and the primer wfll be removed. 

287. Care will be taken to prevent injury to the gas check seat 
and to keep it dean. If any residue from the priming dhaige 
drops from the obturator into the gas check seat or the breedi 
recess it will be wiped off. 

238. When service ammunition is fired from ^uns (or mortars) 
above 4.7 inches in caliber, or when blank ammunition is fiied ham 
guns (or mortars) of any caliber,^ the powder chambers will \» 
tqponged and the mushroom head wipea off after each round and 
oefore loading for the next round, in order to insure the extinguish- 
ment of all sparks and the removal of smoldering fragments. . The 
sponge and doth used for this purpose will be dipped in hydrolene 
oil and the surplus oil will be removed from them before they are 
iteed. 

839. Immediately after firing, the piece and accessories will be 
inspected by the batterv commander and a report on their condition 
will be made by him (tbrough the fire and fort commanders) to the 
coast defense commander. The bores of pieces will be washed 
clean with water, dried, and oiled. The breechblocks will be dis- 
mantled, and all parts cleaned and oiled. 

840. When firing, officers and men will be advised to place the 
authorized ear inrotectors, cotton, or small pieces of waste in their 
ears, but they will not be permitted to place the finger tips in their 
ears. 

241. Service practice will be preceded by careful instruction 
and will not be held by a compratny of coast artillery until such 
companv is thoroughly familiar with the use of all of the equipment 
supplied for the service of the battery at which the company is to 
fire. No man will be detailed to a position at the practice unless 
he has been well instructed in the duties pertaining thereto. 

842. In case of a misfire in artiUery practice the primer will not 
be removed and a new one inserted for at least 10 minutes; during 
the interval, the piece will be hdd on some portion of the field of 
fire where its discnarffe will not endanger shii>ping. 

248. If firing by electricity, the circuit will be broken before 
the primer is removed. Wlien using fixed ammunition and per- 
cussion primers, a second trial of the primer will be made if the 
firing device can be cocked by hand without opening the breech, 
but if this also fails, the breech will not be opened and a new car- 
tridge substituted within 10 minutes. If it is found necessary to 
open the breech when using obturating primers, the vent will be 
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examined and cleared if neceeear^ and the rear eection of the 
powder chaige will be puUed a little to the rear, bo that the mush- 
room head ^1 push it to its place; the breech will be closed and 
another piimer will be tried. 

Sift. At the command CXASB mUN0, lanyards will be de- 
tached. If using electric primem, the circuit will be broken. 
With rapid-fire gaaa using metallic cartridge cases, the breech will 
be opened. If Bring is not to be resumed, fixed ammunition and 
separate powder charges will be withdrawn. Projectiles not loaded 
and fused will be driven back and withdrawn . Separate projectiles 
loaded and fused will be left in the gun until a fevorable time to fire 
tiiem; on no account will an att^npt be made to drive them back. 

8ft6. Whenever a junior commander is ordered to fiie under cir- 
oumstancee which from his position he jud^ to be unsafe, he will 
hold the fire until he can report the condition to the next higher 
commander. 

SALUTES. 

8ft6. Salutes with cannon will be fired under the charge of a com- 
msssioned dficer. The interval between shots will be five seconds. 
Only guns using metallic cartridge cases will be employed in firing 
salutes. 

8ft7. In firing salutes, the powder chamber of the gun will be 
sponged and the mushroom nead wiped off after each round to 
extinguish all sparks and to remove residue. The sponge and cloth 
used for this purpose will be dipped in hydrolene oil and the 
surplus oil will be removed before usin^. Worn sponges or those 
that do not fill the chamber of the gun wall not be used. 

MB. Salutes will not be fired unless the above conditions can be 
fulfilled. 




Cliapter ZVn. 

UBS AND MINE COMKANDB. 

THE FZBE COXXAXm. 

$40. Manning parties for a fire commatider's primary and second- 
iory stations. 

Primary station: 
Fire commander. 
Communication officer. 
Electrician sergeant. 
Observer. 
Reader. 

Operator for each telepbone. 
Operator for each searchlight controller. 
Hotter, assistant plotter, and two arm setters, when 

plotting board is used. 
Orderlies. 
Secondary station: 
Observer. 
Reader. 
060. Fire commanders will be assigned to fire commands by orders 
from coast defense headquarters. 

^ S51. The ^re commander is responsible for the drill and the 
tactical efficiency of his fire command. 

868. His duties will be confined to those affecting the tactical 
efficiency of his command. 

858. Kormally, he controls his command from the fire com' 
mander's station, but when necessary may go wherever his 
presence is required. 

864. He will be responsible that the fort commander is informed 
as to any deficiency of equipment or supplies. 

866. If a field officer, on davs of batterv drill, he wiH "visit the 
batteries of his command, and on days of indoor instructit)n, the 
companies of his command durine the instruction period. 

860. He will require a thorougn knowledcfe of the installation^ 
equipment, system of fire control, and drul on the part of the 
Officers of his command, will encourage efforts for the improvement 
thereof, and will require the system of commands prescribed 
herein to be used. 

867. The fire conmiander will have the assistance of a staff 
^cer, who will be called the communicatioh officer. The com* 
munication officer will have charge of the system of communications 
and of the fire conmiander's manning party. In case an officer is 
not available, a noncommissioned officer (preferably a sergeant 
major) will be so assigned. 

868. The communication officer will inspect the equipment 0t 
the station, will receive the reports of the cniefs of detail, and will 
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report to the fire conmiander: "Sir, F' (or F''^) in order," or will 
report defects he is unable to remedy without delay. 

859. Each member of the maimiiig; party on readbing his station 
will examine the apparatus to which he is assigned, will make the 

Srescribed tests and adjustments, and will report to his chief of 
etail. On completion of the examination, each chief of detail at 
the primary (and secondary) station will report to the communica- 
tion officer: "Sir, F'' ^or F^O ^^ order," or will report defects he is 
unable to remedy wimout delay. 

260. The fire commander will indicate a target to his observers 
as follows: 1. Target. 2. Name of one of the subareas into which 
the battle area is divided by the coast defense commander 

. 3. Name (or type and class) of an isolated ship, or 

designation of division, formation^ ship number , or in 

'^number of covering illuminating light. If, in the jud^ent of 
the fire commander, a target can not be sufficiently indicated to 
the battery commander by description, it may be tracked for two 
or three ooservations and its predicted position for a convenient 
interval skhead located. This predicted position is relocated for 
the battery by means of the pantofi;raph attachment of the F^ plot- 
ting board, when provided, and ike relocated range and azimutli 
sent to the battery commander's station. The me commander's 
instrument is set to the predicted azimuth and '^ now ", called over 
the telephone as the target crosses the vertical wire. 

861. The fire commander will control the searchlights assigned 
by the fort commander as illuminating lights for his fire area. 

268. When ordered by the fort commanofer to assume the exercise 
of fire commander's action, or wben for any reason the fort com- 
mander's station is not maimed, or when communication therewith 
k interrupted, he wiU fi^t his command i n acc ordance with the 
general plan of action. He will order ''BAT^nSBT COHMAND- 
SR'19 ACTION" whenever the progress of the attack renders 
such action advisable, provided "IT&S COMICAKBEB'S AC- 
TION" has been previously ordered by the fort commander or 
when ei^eigency r^ideis it necessary. 

263. In exercising fire control, the fire commander will deter- 
mine t^ Older of me for his batteries. 

864. Jm giving commands to his batteries, the fire commander 
will proceed as follows: 

Fiist. ALL IBATTSBDES (or name of any battery or batteries, as 
XUSTIS^.or XtJSTIS and CHITBCH), TARGET, will si^y that a 
tajcget is to be asBi^ned and will have the effect of callmg the par- 
ticular battery or oattenes to attention. 

Second. The name of one of the subareas into which the battle 
area is divided by the coast defense commander. When the sub- 
area is designatedy all observers concerned will turn their instru- 
ments in the general direction of the taiget. At ni^ht, in addition 
to the.subarea. the number of the searchlight which is covering 
thei tazRet will be ^ven. 

Third. Designation of taiget. That is, name (or type and class) 
of an jsoli^tedship^or desig^iation of division, formatirai, ship 
iiumber — -J *- , , . . 

NoTB. — ^Ships in line are numbered from the starboard ship. 
Ships in column are numbered from the leading ship. 
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FocETth. The order of fire desired. 
COMMENCE FOUNO. 
nBB WHEN m BANGE. 

HBE WHSK AT YABBS. 

HBE BOX7NDS, COMMENCE FIEING. 

FQLE AT INTEBVALS, COMMENCE FIEING. 

HBE ON SALVO POINT NO. . 

EIRE AT SHIPS IN OBDEB IN COLUMN, COMMENCE 
EQUNG. (This requires fire to be opened on the leading 
ship, continuing until disabled, or until the fire commander 
commands TABGET OUT OF ACTION, tiien chang- 
ing to the next ship in column.) 
EIRE AT SHIPS IN OBDEB IN LINE, COMMENCE FIB- 
ING. (This requires fire to be opened on the starboard ship 
of the Ime, continuing until disabled, or until the fire com- 
mander commands TABGET OUT OP ACTION, 

then changing to the next ship in line.) 
966. The following commands are given as examples: (Dashes 
indicate pauses.) 

1, ANDEBSON . TABGET . 2. BUCXBOE 

. 3. TEXAS . COMING IN . 4. EIBE 

WHEN IN BANGE. 

1. WHEELEB . TABGET . 2. BOCA CHICA 

. 3. on. TANK . CLASS 1-3. GOING OXTT . 

4. HBE TWO BOX7NDS . COMMENCE PIBING. 

1. PABKE . TABGET . 2. TABOGUILLA 



3. SUBMABINE DIVISION . SHIP NO. 8 . 4. 

COMMENCE PIBING. 

1. MEBBTTT . TABGET . 2. PANAMA — . 

3. BATTLE CBUISEB DIVISION . 4. FtBE AT SHIPS 

IN OBDEB IN COLUMN . COMMENCE FIBING. 

1. MONTGOMEBT . TABGET . 2. BUCEBOE 

. 3. DESTBOYEB DIVISION, DOUBLE LINE . 

SECOND LINE . SHIP NO. 8 . 4. EIBB WHEN 

AT 7,000 TABDS. 

. 266. A column formation can frequently be simulated at drill 
by a tug towing baiges or taigets. In such case, the baiges or tar- 
gets win be numbered from head to rear, thus: 

1. CHUBCH . TABGET . 2. OCEAN VIEW . 

3. COAL BABGE DIVISION GOING OUT . SHIP NO. 1 

(the towing tug) OB BABGE NO. 2 (second baige) . 

1. EUSTIS . TABGET . 2. LTNNHAVEN 

3. MILLS DIVISION . TABGET NO. 2 



1. PABBOTT . TABGET . 2, HOBSESHOS 

. 3. SAND DBEDGE DIVISION . DBEDGE NO. 



267. No fsyBtem of commands can cover all cases, but the form 
of commanas prescribed herein will be considered as typical and 
will be followed as closely as practicable. 
. 268. Other commands which ipay be given are as follows: 

CEASE PIBING. — ^Tlus requires ^ring to cease instantly. . 

CHANGE TABGET.— This requires urinff to cease Instantly, but 
requires all battery commands to be in readiness to identify a Qew 
taiget. 
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CLOSX STATIONS.— This indicates that all battery oonunaiMis 

and the fire commander's manning part^ are to be dismiaeed* The 

senior chief of detail at each station will see that the instruments 

are secured and covered, that the switches controlling the electric 

circuits are left open, ana that the windows are closed and listened 

securely. 

TBB KXHs comiijn). 

269. VftHTiitig parties for the mine comnmnder's primary and 
secondary stations: 

Primary station — 

Kine commander. 

Assistant mine commander. 

Observer. 

Header. 

Searchlight operator. 

Operator for each telephone. 

Plotter and two arm setters. 

Orderlies. 
Double primary stalion — 

Double the above, except mine commander and ordeiiy . 
Secondary station— 

Observer. 

Reader. 
Double secondary station — 

Double the above. 
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870. The mine commander is in command of the elements of the 
mine defense. He is responsible for the drill, instruction, and 
tactical efficiency of his mine command, and bears the same rela- 
tion to the fort commander as do the nre commanders, and his 
duties ate similar to theirs. 

S71. His duties will be confined to those affecting the tactical 
efficiency of his command. 

872. He takes station at the mine primary or at such other 
place as his duties may require. 

878. He is responsible that the property officer requests for all 
material and ap|>aratus necessary to carry out the approved scheme 
for submarine mining of his mine command, and that iMa material 
and apparatus is kept in proper condition for immediate service. 
< 874. The mine commander, with the approval of tibe coast de^ 
ense Commander, will designate an officer of the mine command 
as mine property officer. The mine property officer will obtain 
from the artiUerv engineer all material and apparatus necessary 
for the mine defense. He will have direct cnaige of the store 
room, cable tanks, IcaAing room, wharves, boats, boathbuses, and 
mining casepoates. 

Hie personnel of the mine command are subject to &e ordmis of 
the mine commander for service under the mme property officer 
lor the care and preparation of any of this materiel. 

875. T^e mine commander supervises and conducts the fire of 
the batteries of the mine command in the same manner and by 
similar commands as are used by fire commanders for the batteries 
of their fire commands. 
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Chapter XVIII. 

THB FOBT COMMAND. 

876. Manning party for fort commander's station: 

Fort commander. 

FeiBonnel officer. 

Materiel officer. 

Master electrician or electrician seigeant. 

Obflerver. 

Reader. 

Operator for each telephone. 

Operator for each searchlight controller. 

Orderlies. 
277. A fort command consists of all the means of seaward and 
landivard defense, including personnel and materiel, located at any 
coast artillery fort. 

878. The tort commander is responsible to the coast defense 
commander for all matters affecting the efficiency, instruction, dis- 
cipline, and appearance of the p^sonnel, and the service, care, 
and preservation of materiel of his command. 

879. He coordinates the seaward and landward defense. Through 
the fire and mine commanders, he controls the seawsurd defense; 
through the support commander, he controls the landward defense. 

880. When two or more fort commands cover the same water 
area, the seaward defense for that water area will be controlled by 
the senior fort commands of those fort conmiands which cover 
that area. 

881. The tactical station of the fort commander will be desig- 
nated by the coast defense commander with the approval of the 
Wax Department, and announced m orders from coast defense 
headquarters. Whenever, in the exercise of his duties, It becomes 
ndcessary for him to leave his station tempontfily, he will turn 
over the directkm of the seaward defense pertaining to hit fort to 
die next senior coast artillery officer present for duty at th^ fort; 
if necessary, he will direct such officer to take station for that 
pttipose at tne fort commander's station. 

888. He will require a thorough loiowledge of the installation, 
eouipment, system of fire oontrol, and dn& on the part of the 
omcen of his command, will eneouiai^ efforts for the impiDVMttent 
tiidieof » and will require the i^tem of.oommands prescribed hwm 
to be used. 

888. Thfr fort comviandeir will have two officers to assist him in 
Uie performance of his duties; these will be desigoMed <' ^^emmnal 
officer'* and <'MatMel officer." 

884. During drill, practice, and in action the pensonn^ officer 
will have charge of all &» contiol xyimmwnicationfl of the fort 
oenuaand and will transmit the ordecs of the fort oommnndec In 
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preparing lor drill, practice, or action he will inspect all of the 
equipment of the fort commander's station, verify tne adjustment 
of the position finder, and satisfy himself that the telephone system 
of the fort command is in good working order. He will report to* 
the fort conunander the ^t that the station and commimication 
system are in order, or will specify such defects as he may not 
liave been able to remedy himself . 

285. The materiel officer will have charge of the li^ht and power 
service of the fort command and, during drill, practice, or action, 
of the manning parties assigned thereto. He will be responsible 
to the fort commander for the efficiency of the communication, 

>jight, and power service of the fort command. 

286. AU repairs, defects, or deficiencies x>ertaining to the arma- 
ment and its accessories will be reported to the materiel officer, 
who will have them made, corrected, or supplied, if practicable, 
by means available at the fort; otherwise he will report them to the 
proper coast defense staff officer. 

287. Prior to drill or action the materiel officer will satisfy him- 
self by inspection or inquirer through the telephone service that the 
pcmer and light tiyB^em is in efficieat condition. To this end, he 
will receive the reports of those in charge of the several power and 
lig^t mnits, and when reports shall have been received he will 
report to the fort commander that the power and light systems are 
in order, or, in case any defects are reported that he is unable to 
remedy without dday, he will report such defects to the fort com- 
mands and will take steps to have them remedied at tiie earliest 
practicable time; if necessary, reporting them to the proper coast 
defense staff officer. 

288. Each member of llie fort commander's detail on reat^iiu' 
his station will examine the apparatus to which he is assigned, wifl 
make the prescribed tests ana adjustments, and will report to the 

personnel officer, **Sir, in order," or will report defects he 

18 unable to remedy without dela>r. 

289. The fort commander will indicate targets to his observer 
bv commands similar to those provided for fire commands in 
daapter XVII. He will study the battle area, and will consider 
the location and strength of the elwnents of the defense under his 
command, and will rdiearse the forms of attack liable to be adopted 
by an enemy. While it is not }>racticable to anticipate all of the 
conditions of attack that may arise during an' engagement,. nor all 
of the methods of attack that may be employed by an adversary 
of initiative and resource, there are certain type forms which may 
be anticipated and which will be frequentlv rehearsed. 

200. Before becoming conunitted to any form at defense he must 
understand the intentions of his opponents and consider the differ- 
ent courses of action open to the aefense, with the advantages and 
disadvanta^ ol each, and rapidly arrive at a clear and definite 
decision as to tiie best method of defense. 

291. In giving his commands to his fire or mine commanders he 
will 'proceed as. folfows: 

- F^. ALL nu COKlCAimS, or F^, (F,, M«, etc.),^TAS^ 
C(BT, will-signify that a target is to be assigned^ and will have the 
effect of calling the particular fire or mine commands to attention. 



TXE StlBT COlOCUrD. Ill 

' JSeetmd. The name of the subareas into which the battle toea is 
divided. At nig^t^.in addition to the subarea^the type ti iMp 
aad the number of the seaichl^t covering the target will be 

given as: TABOST, PANAMA BATTIiBSHIP ' XK 

IfTS. (Dashes indicate pauses.) 

Third. Designation of target; that is, name (or type and claa^ 
of an isolated ship, or designation of divinon, formation, i^ip 

number . Usually the designation will be limited to a 

division or group of ships. ; . • 

Fourth. The order of fire as, 
COMMEKCB rmiNO. 

FTBE (or MINE) COMMANDEB'S ACTION. This com- 
mand places the fire action in the hands of the fire or mine 
commander, but limits to the target or targets indicated. 
nBS WHEN IN BANQE. 

EDLE WHEN AT YABDS. 

HBE at INTBEVALS, COMMENCE VmiNG. 

IIBE ON SALVO POINT NO. , COMMENCE m* 

mo. 

IIBB AT SHIPS m. QBI>EB IN COLUMN, COMMENCE 
FIBINO. This requires fire to be opened on the leading 
ship, continuing until disabled — ^then changing to the next 
ship in column. 

HBE at ships in OBDEB in line, commence IXB- 

mo. 

This requires fiire to be opened on the starboard ship of the 
line, continuing imtil disabled — ^then changing to the next 
ship in line. 

292. From time to time, on the occasion of fort conunand drills, 
the coast defense commander will prepare a ^neial and special 
situation, which will be furnished to subordinate commanders, 
and as far as practicable with the limited number of vessels avail- 
able as targets, the drill will represent some phase of an assumed 
attack. 

nxtborolooical station. 

293. The station will be in charge of a meteorological observer, 
who, under the supervision of the personnel of&cer of the fort 
command, will be responsible for the station, the property therein, 
and the care, preservation, and adjustment of the instruments. 
He will be present in his station whenever the armament is served. 
As soon as lie arrives at his station, he will adjust the mercurial 
barometer and test the aneroid, noting any correction to be made. 
He will connect the electrical device (if one is provided) of the 
anemometer, adjust the stop watch device if necessary, and note 
whether the wind vane works freely. He will report to the fort 
commander's station, ''Meteorological station in order,'' or will 
report defects he is unable to rem^y without delay. 

294. He will read the barometer and thermometer. He will 
read the azimuth of the wind and determine its velocity by means 
of five readings of the anemometer. He will report to all fire 
commanders' stations the barcnoet^ and thermometer readings^ 
and the velocity and azimuth of the wind. 
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AM. The velocity and asimttth of the wind nili be lecoided al 
ieaat every 20 mmules, and oftener if necenary; any sudden 
^an», either in direction or velocity, of any conaidenible maf^ 
idtude will he reported at once to the fire jcoaunanden. Any 
material changes in the barometer and theimometer readings will 
be reported to the fire commandera. 

S96. The meteorological observer will keep a complete lecord 
of all meteorological moBnages , whidi will be turned in to the fort 
commander at the end of each drill. 

TZDX STATIOV. 

297. The station, under the supervision of the pessonnel officer, 
will be in charge of the tide observer. He will he present in his 
station whenever the armament is served. He wul be respon- 
sible for the station and the instruments therein. On arriving 
at his station he will report to the fort commando's 8tati<m, ''Tide 
station in order,*' or report defects he is unable to remedy without 
delay, and will telephone the state of the tide to the fire com- 
manden. Theiealter he will report the tide for every change of 
one*half foot. 



Chapter XIX. 

THE COAST BEFBN8B COIOCAKB. 

S98. A coast defense comxnaiid consists of one or more forts with 
their accompanying mine fields and landward defenses. 

890. Coast defense commands are established, their limits fixed, 
and their administrative headquarters designated in orders from 
the War Department. 

800. The coast defense commander is both a tactical and an 
administratiye officer. 

801. There is no })re8cribed tactical station for the coast defense 
commander. At drill, and in action, he goes where his presence 
is necessary. 

802. For convenience in indicating and identifying taigets, he 
will divide ^e water areas into subareas and will give each subaiea 
a name. 

808. During actual or threatened action, either on the sea or land 
front, or both^ the coast defense commander wiU coordinate and 
direct all military operations involving the coast artillery troops 
and the coast artillery supports. He will establish and maintain a 
system of security and information on the land and sea fronts of his 
command. 

804. He win require of his officers a thorough knowledge of the 
installation, equipment, system of fire control and drill for fort, 
fim^ mine, and battery commands, and will encourage a study of 
them, witii a view to improvement therein. 

805. Within the limits of his command, he will control all matters 
relating to aU elementd of his command. 

806. When repairs are necessary to any part of the defenses, the 
armament or its accessories, such repairs will be reported to the 
proper coast defense staff officer. If these renairs are of a minor 
nature and are such that they can be made oy means available 
and under the control of the coast defense commander, the staff 
officer (with the approval of the coast defense commander) will 
take the steps necessary to have them made. If the repairs are of 
such a nature as to require an allotment therefor from the funds 
appropriated annually for the maintenance of the defenses, the 
armament or its accessories, the coast defense commander will 
request the district engineer officer, the district annament officer, 
or the department signal officer, as the case may be, to make the 
repairs. 

807. The operation of all means of water transportation assigned 
for the exclusive use of a coast defense command, including harbor 

soeio*— 14 8 113 
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vesBels, tugs, lighters, dispatch boats, launches, and mine planters, 
during the pneriod of their stay in the coast defense command, will 
be under the supervision of the coast defense commander, whose 
duty it will be to see that econom^r is exercised in their maintenance 
and operation. He will so combine the operations of these vessels 
as to Omit them to the lowest number that can perform the service 
efficiently, bearing in mind that, when needed for artillery drill, 
vessels ordinarily enga£;ed in the transportation of troops and sup- 
lies, or in other duty, should be withdrawn temporarily to proviae 
an efficient drill aixd other coast artillery service. 

808. Oos^t defense commanders will, once each month, make a 
thorough inspection of all artillery boats assigned to their com- 
mands. If the inspection develops that a boat is not kept in 
first-class condition, he will give the requisite orders regarding the 
care and cleaning of the boat. If the lack of care is on the part of 
the officer (or civilian master) assigned by higher authority to 
command of the boat, and is such as to render his relief advisable, 
recommendation will be made accordingly. If the officer is 
assigned by the coast defense commander, the necessary corrective 
measures will be taken by him. 

809. Officers in charge of artillery boats will require the masters 
thereof to make careful daily inspections (Sundays and legal holi- 
dayB excepted) of their boats. Masters will be held responsible for 
the condition of their boats and for the care and police thereof. 
In the case of mine planters, the officer assigned to command will 
make the daily inspection and will utilize the members of the coast 
artillery detachment aboard to assist in the care of the planter. 

810. The distribution box boats will be assigned by coat t defense 
commanders to mine commands, mine companies, or detachments 
assigned to mine defense for their care and use. The officer in 
command of the organization will be in charge of the boat or will 
designate an officer imder his conmiand for that duty. He will 
assign to each boat as crew two noncommissioned officers and one 
specially selected private; one noncommissioned of&cer to be 
master of the boat, one to be engineer, and tke private to be deck 
hand. 

811. To guard against accidents through ignorance in handliog, 
and to enable the responsibility for acciaents to be fixed upon the 
proper party, an officer responsible for an artillery boat will not 
permit it to leave its moorings unless in charge of its proper officers 
and crew. None of these boats will be used for purposes other than 
its r^ular duties, except by special permission of the fort com- 
mander of the fort to which the boat is assigned. 

812. The coast defense commander will perform the duties pre- 
scribed for the post commander in paragraph 407, Army Regula- 
tions, 1913, with reference to vessels of war arriving in a harbor. 

THE COAST DEFENSE ADXCTTANT. 

818. The duties of the coast defense adjutant are similar to those 
of regimental and post adjutants. 
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814. In the appointment of an artillery engineer, a graduate of the 
Coast Artillery School will, if practicable, be selected. The artil- 
lery engineer will be charged with the accountability of all engineer 
and signal property, stores, and installations that have been turned 
over to the coast artilleiy, and all miue property^ stores, and in- 
stallations in the coast defense command . He will mspect all prop- 
erty, stores, and installations for which he is responsible at each fort 
at least once each calendar month. 

815. He will make requisitions for engineer, signal, and mine 
stores and for the necessary equipment for the approved installation 
required in the coast defense command. He will be responsible 
under the coast defense commander for their sufficiency and make 
all required returns to the chiefs of the respective supply depart- 
ments. 

816. He will issue engineer and signal property and stores to 
battery commanders, and mine property and stores to the mine 
property officer, obtaining memorandum receipts therefor. 

317. He will recommend to the coast defense commander the 
transfer, when necessary, of available engineer, signal, and mine 
property from one fort to another. Withm the limits of his com- 
mand the coast defense commander is authorized to make such 
transfer unless the efficient operation of any approved installation 
will thereby be impaired. No apparatus or plant installed in any 
fortification, atid no article or material belonging to such |)Iant, 
the efficient operation of which will thereby be impaired, will be 
transferred without the approval of the Chief of Coast Artillery and 
of the ^ief of the suppl;^ department ooncemed . All transfers will 
be reported, to the Chief of Coast Artillery and to the district 
^igineer offiicer, the district armament officer, the department sig- 
nal officer, or die disbursing officer of the Torpedo Depot, according 
to the nature of the article or articles transferred. 

818. He will be charged with the repair, maintenance, and oper- 
ation of lighting, central heating, ice, and pumping plants ; and with 
the repair and maintenance of the systems of iQjre-oontrol commu- 
nication, all searchlights, power plants, and lines of power distri- 
bution. 

810. He will prepare, quarterly, estimates for fuel, oil, and other 
materials supplied oy we Quartennaster Corps for the operation of 
the plants in nis charge, and submit the same to the quartermaster 
for his information in preparing his estimates. 

880. He will render reports of the performance of each internal 
combustion engine issuea by the Engmeer Department, in accord- 
ance with the regulations of that department. 

881. He wM T^der such assistance in the test and maintenance 
of electrical equipment installed by the Ordnance Department on 
seacoast armament as may be requested by the ordnance officer. 

888. Normally, the master electricians, engineers, electrician ser^ 
geants, Axemen, and master gunners at any iort perform their duties 
under the direct supervision of the fort materid officer. When 
necessary, the artillery engineer, with ihe approval of the coast 
delesise commander, may utilke any of the enlisted specialists in 
any part of the coast defense oommand for keeping all of the in- 
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stalled machinery » storage batteHes, cable and pole lines, and other 
electrical and ])ower apparatus in serviceable condition. 

888. Except in case of emergency, enlisted specialists will not 
be employed solely as clerks or storekeepers, and when necessary 
to employ tiiem as such it will be reported to the Artillery District 
commander and the time spent m the performance of those 
duties will be reduced to the minimum. 

824. Coast defense commanders, in detailing enlisted men to 
assist the artillery engineer, will endeavor to develop suitable can- 
didates for appointment as enlisted specialists. 

885. When power plants reauire repairs which can not be made 
by the facilities available to tne artillery engineer, but which can 
be made with the assistance of the resident ordnance machinist 
and by the use of material from the ordnance repair shop, the 
artillery engineer will request the ordnance officer to make such 
repairs, and the latter is authorized to do so, provided that the 
work on the armament is not interfered with and that the work 
is done in accordance with the r^ulations of the respective staff 
departments concerned. 

828. All submarine mine cable stored in a coast defense command 
will be tested annually^ and the record of the test will be entered 
in the cable book supplied from the Torpedo Depot for the purpose. 
The artillery enjfineer will be responsible that the test and record 
are made accordmg to War Department orders and will be assisted 
by such personnel as may be assigned to that duty. 

THB OOA8T BZTEITSE ORDVAHCB OFFZOSB. 

887. The ordnance officer will be charged with the account- 
ability for all ordnance property and ordnance stores pertaining to 
the armament and equipment hx the coa'^ defense command, and 
will inspect all such property and stores, for which he iei responsible, 
at least once each montn. 

888. He will make timely requisition tor ordnance stores and 
supplies for each fort separately, and will be responsible, under 
the coast defense commander, for their sufficiency. He will malra 
such returns and reports in regard to the ordnance property as may 
be required by the Chief of CMnance. 

8M. He will issue on memorandum receipts to the proper officers, 
all ordnance property and supplies pertaming to uie armament. 
He will recommend to the coast defense commander the transfer 
of available ordnance property and stores from one fort to another 
within the coast defense command. The coast defense commander 
is authorized to make such transfers, but the transfer of guns, 
carriages, and range finders, or other materiel permanently em- 
placed, will not be made without authority fcom the Secretary of 
War. 

880. He will have charge c^ the ordnance repair shops, super- 
Yvoim over resident and otner machinists of the Ordnance Depart- 
Bient, and general supervision over all authorized repairs to the 
properl^lor whidi he is accountable. . 

881. He will call upon the artillery engineer lor such tec^ical 
asnstaace as may be necessary £orthe test and maintenanoe.of 
electrical equ^mieat under his charge. 
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00A8T DZnSVSB QITABTBBIEASTSB. 

888. In addition to his duties as quartermaster of the coast defense 
command, which are analogous to those of a post quartermaster, he 
will be accountable and responsible for all water transportation 
assigned by competent authority for the exclusive use of the coast 
d^ense command, including harbor vessels, tugs, lighters, dis- 

£atch boats, and Jaunches. iJnd^ the coast defense commander, 
e is responsible for their condition, maintenance, and supply, for 
the discipline of their personnel, and for their efficient operation. 
Once each week he will make a careful inspection of each vessel 
for which he v responsible. 

888. He ma^r utilize^ under roles of the Quartermaster Corps, the 
ordnance repair shop m the same manner as is herein authorized 
for the artillery engineer. 

nrspsoTiovs bt offzob&s of the xHanrxEB corps, the 

8IOKAL C0BP8, THE QUABTEBXASTEK OOEPS, OE THE OED- 
EAECE DEPAETXEET. 

884. When any officer of the Engineer Corps, the Signal Corps, 
the Quartermaster Corps, or the Ordnance Department who is 
authorized to make inspections of the materiel of the coast defense 
command gives notice of the time of his inspection, the coast 
defense commander (or the fort conmiander) and the coast defense 
staff officer concemea will accOmpanv the inspector if practicable. 
The coast defense commander will take prompt remedial measures 
with respect to all defects reported by an inspecting officer which 
can be corrected with the facilities at hLs disposal, reporting action 
taken by indorsement on the report of inspection m forwarding 
same to the coast artiUery district commander. 



Chapter XX. 

COAST ABTIIiLEBY INSPECTIGN. 

335. The armament will be maimed, instruments will be ad* 
justed, and everything will be prepared for service. 

836. The inspector will visit the stations and emplacements in 
such order as may be most convenient. During the inspection of a 
command he will be accompanied by its commander. 

837. As the inspector approaches any station, the officer or non- 
commissioned officer in charge will call his command to attention, 
and will salute. The equipment will be inspected and operated 
as may be necessary to determine its working condition and the 
efficiency of the x)erBoimel. 

338. As the inspector approaches a battery, he will be met and 
saluted by the battery commander, who will accompany him during 
the inspection of the battery. 

339. When the inspector approaches a gun emplacement, the gun 
commander will command ATTENTION, OPEN BBEECH, and 
will give such other commands as may be necessary for the execu- 
lion of the inspector's instructions. 

840. As the inspector enters the pit of a mortar battery, the pit 
commander wHl command ATTENTION, and as he approaches 
each piece, the chief of detachment will command OPEN BEEECH ' 
and such other commands as may be necessary for the execution of 
the insx)ector's instructions. 

341. An artillery inspection will be conducted so as to include 
the following: 

(a) An examination of the equipments, the implements and all 
the parts of the guns, carriages, ana emplacements, special attention 
beins given to — 

Obturators, to see if they are adjusted properly, and pads in 
serviceable condition. 

Elevating and traversing mechanisms. 

Devices for running in and from battery. 

Recoil cylinders. 

Throttling valves. 

Oil holes and e;rea8e cups. 

Adjustment of sights and means of giving quadrant elevation. 

Adjustment of subscales of azimuth circles. 

Firing attachments. 

Firing batteries and circuits. 

Motors and controllers. 

Sponges. 

Rammers. 

Condition of doors. 

Condition of drains and diagrams of same posted. 
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Condition of hoists. 
Condition of electric and other lights. 
Condition of electric installation and power plants. 
Condition of galleries and magazines. 
Condition of emplacements and grounds in their vicinity. 
Note. — ^All doors should be opened and closed. In preparing 
cuns, mortars, and their carriages for inspection a thin coating of 
lubricant will be left on bearing surfaces. 

(6) Examination of fire-control stations and apparatus, special 
attention being given to the condition and adjustment of all instru- 
ments and appliances, tables, and charts, and to the knowledge 
observers ana operators have of adjustments and operation of instru- 
ments, appliances, tables, and charts. 

Note. — Power plants, lights in magazines, and range transmis- 
sion apparatus on loading platforms and on carriages should be in 
operation during the inspection. 

(c) Simulated target practice including simulated fire with 
dummy ammunition at a moving target. 

(cf) Examination of mining casemate, storaroom, loading room, 
wharves, boathouses, cable tanks, and mine-planting boats, special 
attention being given to — 
Operating boards. 
Engines. 

Motors and generators. 
Stora^ batteries. 
Sleeping rooms. 
General condition of buildings. 
Painting of the mine cases. 
Piling of the mine cases. 
Lubncation of screw threads on all apparatus. 
Condition of anchors, distribution boxes, mooring rope«), and 
raising ropes. 
' Condition of small tools and supplies. 
Condition of cranes, tram cars^ and trucks. 
Stora^ of the cable and secunty of all ends above the water. 
Examination of cable-testing records. 
And for boats — 
General condition. 
Condition of endues. 
Condition of hoisting apparatus. 
Condition of davits ana olocks. 
Condition of cable-laying apparatus. 
Condition of small tools. 
Condition of men's quarters. 
Knowledge and expertness of personnel. 
e) Anexaminationof the uniform of the penonnel. 
An examina^on of emplacement and fort record books. 
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Chapter XXI. 

SBABCSHXIOHTE^NIGHT DRILL. 
TAOnCAZ. irSB OF SSABCHIJOKT8. 

848. Searchlights are one of the moet important elements of the 
defense in a coast defense command. Upon their efficiency and 
correct tactical use will depend largely the successful defense 
against any naval attack at night. 

843. The standard service searchlights are 60-inch, but there are 
some 24-inch, SO-inch, and 36-inch searchlights still in service. 

844. Depending upon their tactical use, searchlights are classified 
80 searching or as illuminating lights, and, depending upon their 
assignment (temporary or permanent), searchlights are classified as 
fort, fire, or mine searchlignts. 

846. The officer controlling the seaward defense of any water 
area (par. 280) will also control all searchlights covering that area, 
and will order the various searchlights in action and out of action. 
He may at any time turn over the control of any searchlight to a 
junior commander. 

846. For the purpose of controllia^ the searchlights by command, 
the searchlight area will be divided mto subareas, each designatea 
by a suitable name, which, if practicable^ will be the same as the 
fubareas into which the battle area is divided by the coast defense 
commander. (Par. 302.) 

847. The fort commander's searchlights may be used by the 
senior fort commander to search various subareas of the battle area 
in accordance with the special conditions prevailing at the time. 

8M. The senior fort commander may assign fire or mine search- 
lights to search specified subareas, or he may aasi^ certain subareas 
to be watched by various commanders who. with or without ihe 
aid of an assi^eo searchlight, may discover hostile vessels. 

849. Illuminating ligjhts are intended primarily to illuminate 
taigets assigned to fire or mine commands, and when used for this 
purpose ma^ be controlled by the fire or mine commanders. 

860. An illuminating light may be used for searching in two 
ways: First, the fire commander m^iy be directed to search a desig- 
nated subarea, in whidi case the searching is done imder his orders; 
second, the fort commander through the materiel officer may direct 
the seaithing. by telej^ne, in which case the operator ac& under 
the orders of the materiel officer of the fort command. 

861. A mine li^ht is ordinarily under the control of the mine 
commander and is used by him for searching the mine field and 
illuminating taigets therem, but may be used by the senior fort 
commander for other piurposes. 
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gBAmCHXl«HTB— nOfiT DBIU. Ml 

808. Whea a vessel is discovered by a searching li^t and the 
senior fort commander decides to open fire with a fire command, 
hedbrects that the vessel be covered by another searchlight, ^hich 
then becomes the illnminating li^t for that fire command. When 
covered hy the illnminating light, tfie searching light may xmcover 
andremam at the disposition of the ofiicer controUing the seaward 
defense. 

$58. lEAHVUrO PABTIBS FOB SSAB0H£X0HT8. 

When operated from a central plant: 
Gontxoller operator. At the fort (fire or mine) ccnnmander's 

station. 
Operator 
Asmstant 
Watdier 
Telephone 
operator 

When operated by a local internal oombnsdon engine: 
Controller operator. At fort (fiireor mine) commander's station. 
Engineer ^ 
Operator 
Assistant 
Watcher 
Telephone 
opemtor j 
When operated by a local steam plant: 
Oontioll«r operator. At fort (fireor mine) oc»nmander 's station. 
Engineer 
Firoman 
Opemtor 
Assistant 
Watdier 
Telephone 
operator , 

854. The materiel officer will take station in the fortceromander 's 
station, and in addition to his other duties wiU be responsible for 
the instruction and drill of the aearchlight manning parties. 

886. Tbe watchers should be men of intelligence^ with normal 
visioa (20/20) without the use of correctivo lemjOs, free irom color 
blindness. They will be instructed in the h^drograi^y of the 
harbor^ methods of identification, and diaiCM^tenstice of the various 
chupoo of naval vessels and ol local fdiippfaig. . They ^dli be 
equipped witk a. pair of fieldig^asses aad a head eet Imdged on the 
searchlight line and stationed on the outside of their searchlight at 
BQch a distance (about 100 yards) as to detect readily any vessel 
passing into the beam^ Anv vessels (or targets) detected will be 
reported by telephone to the fort ^fire or mine) commander's station. 
886. A searchlight operator oioidd be a man of intelligence, 
interested in his work, and appreciating its im^rtance, preferably 
oBie' who has had eiqfwnenoe m the use ol electrical and mediafiical 
appaxatus. Unless neoessaryi operatom will not be changed: fiEom; 
seiiTchlight to seanchlight, as no two searcWights require precisely 
the same handling or adjustment. 



At the searchlight or the searchli^t plant. 
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SXA&CHIJOHT COMXAirBS. 

857. The searchlights in a coast defense command will be desig- 
nated by numbers, as 1, 2, 3, etc. (or by name). 
. IN ACTIOH' sig^fies that a searchlight is to be put into opera- 
tion. The command is given as follows: TWO IN ACTION. 

OTTT signifies that a searchlight is to be put out of action. The 
command is given as follows: ONE, OUT. 

SEARCH dgnifies that the searchlight is to search its entire 
lurea. The command is given as follows: F0I7B, SSABCH. If 
the light is to search a certain subarea the conimand is TWO, 
SEARCH LYNNHAVEN; THBEE, SEARCH PANAMA; etc. 
If a searchlight is searching a particular subarea and it is desired 
that it search the full area, the command is THREE, SEARCH. 
If the searchlight is covering a target the command is FOUR, 
UNCOVER and SEARCH. 

868. When searching, a searchlight will be moved slowly back 
and forth through the designated area, and occasionally given an 
up-and-down motion. When a searching light has picked up a 
target in its area, unless otherwise ordered, it will keep that taiq^t 
illuminated to the limit of the area, and will then uncover and 
continue searching its area. 

868. FOLLOW signifies that the searchlight is to follow a vessel 
even if the vessel passes out of th e subarea which the searchlight 
has been ordered to search, as TWO, FOLLOW. 

COVER signifies that a designated searchli^t is to cover 

a ta rget illuminated by some other searchlight. The command 
TWO COVER THREE signifies that searchlight 2 is to cover the 
target illuminated by 3. If 2 is on a target already, the command 
is TWO UNCOVER AND COVE R THREE; the command 
COVER is preceded by UNCOVER. 

UNCOVER AND SEARCH given to a searchlight cover- 
ing a vessel indicates that that eearcnlight is to uncover and to 
aearch its entire area, no matter what the previous order may have 
been, as, ONE, UNCOVER AND SEARCH. 

AZIMUTH signifies that the designated search- 
light is to be set at a given asdmnth, as, THREE, AZIMUTH 875. 

FOCUS, SPREAD, CONTRACT, RAISE, LOWER, RIGHT, 
IXFT, and HALT are commands to accamplish the object indi^ 
cated by them. 

If a email motioa only is desired, when using die commands 
RIGHT, LEFT, RAISE, or LOWER, ''SUGHTLT" may be 
added; or the movement should continue until the command 
HALT is given. 

At the^ command ELEVATE, the beam is raised SO degrees and - 
held there until furdier orders. 

VIOBT PRTTJJi. 

■ • •• 

. 8iO* Special attention will be g^ven to lua^t drills in order to 
toniliaiize the peisoimel with ^tmi vmiioiuidutiieB under tiie ccbo:*. 
dikioii» of night firing, and to insure the.ta<^eal efficiency of the^ 
lighting and power systems. 
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361. Battery night drill has for its object the instruction of the 
battery commands in the use of the equipment at night. For 
battery night drill, the tuc will be sent out on the range and kept 
Uluminated by a searchlight. The movements of the tug may be 
controlled by signals when necessary. 

862. Coast defense, fort, or fire command night drills have for 
their object, instruction of the personnel in the correct tactical use 
of searchlights.^ For coast defense, fort, or fire command ni^ht 
drills, the tug will be sent out a sufficient time in advance to enable 
it to set beyond the maximum range of the searchli&ihts before the 
drill begins. At the appointed time, it will turn and move accord- 
ing to instructions. All lights aboard except those necessary to 
comply with the laws of navigation will be kept extinguished 
during the drill. The fire control personnel will attend; the re* 
mainofer €i the personnel except the range sections, gun pointers, 
and traversing details (of gun batteries) may be excused. 

868. Searchlights will not be thrown on any vessels except those 
provided by the Government for coast artillery purposes. If by 
accident a searchlight beam is thrown on any other vessel, it will 
be removed as soon as the mistake isr discovered. 

864. Searchlight-control drill provides the coast defense com« 
mander with an occasion to test the efficiency of the searchlights, 
and the readiness with which they respond to his orders. To this 
end, he will board one of the coast artillery boats and steam over 
the batUe area. By sip^ial to the fort commanders, he will give 
orders; tor placing vanous searchlights in or out of action; for 
focusing, contracting, spreading, concentrating, or dispersing 
beams, and for testing the facility with which searchlights pick 
up taij^ets, noting the extreme range under varying atmospheric 
conditions that this can be done. 



Chapter XXII. 

1CBAK8 OF COMKUNICATION. 

885. The means employed for the transmifision of orders and 
information in the coast artillery service are as follows: 

Kadio tele^phy for conmiunication between coast defense head- 
quarters andother radio stations, and boats equipped with radio 
sets. 

The telephone for conmiunication between the units of the 
tactical chain of command and for the transmission of data. 

'the electrical or the mechanical transmission device as an 
auxiliary means of transmitting data from plotting rooms to em- 
placements or pite. 

Speaking tuoes for communication between the battle com- 
mander's observing room and the telephone booths of his station, 
between fire conamanders' stations and near-by battery command- 
ers' stations, between emergency stations and plotting rooms and 
as an auxiliary means of communication between plotting roQms 
and emplacements or powder magazines. 

Flags, heliographs, and other means of signaling' for communi- 
cation between forts and between forts and boats when radioteleg- 
mphy or other means of communication are not installed. 

SZGVAZ. STATIOITB. 

866. Signal stations are established at such coast artillery forts 
as may be prescribed in War Department orders. These stations 
are equipped with telephones to the fort switchboard, and' such 
other equipment, includingradio outfits, as may be prescribed in 
War Department orders. The stations are in charge of the opera- 
tors necessary for their proper service, and are under the supei^ 
vision of the artillery engineer. 



SBLECnON OF OPERATORS. 

867. In selecting operators, the following methods of testing 
will be used, and, except in an emergency, nc man will be assi^ea 
as a telephone operator unless he has been foimd proficient in these 
tests. 

868. Enunciate distinctly through the telephone, letters which 
sound somewhat alike, as B, C, P, T, E, and ascertain whether 
they can be distinguiuied readily; enunciate a number of words 
begmning with S, such as seven, six, sight, sound; try such 
words as four, more, score, door, bore. 
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808. After a test of this kind with an instrument in good order, 
try with an instrument which is not working well. 

870. After the hearing test, give a number of selected words to be 
sent through the telephone to test the operator's ability to enun- 
ciate distinctly. 

871. Other qualifications being equal, men should be selected 
who are in the habit of speaking slowly and distinctly. A man 
who raises the pitch of his voice when excited should not be selected* 

872. Operators should have a sufficient knowledge of their in- 
struments to correct minor defects, such as loose or corroded con- 
tacts, or bent levers. 

TEST OF TELEPHONES. 

878. "Upon arriving at his telephone, each operator will test his 
instrument by raising and lowering the hook switch. If this opera- 
tion results in a sharp click in the receiver, the battery is in work- 
ing order. If no clicK is heard, the binding post to which the head 
sets are connected should be examined and tightened and the test 
repeated. If there is no power on the line, the operator will report 
to his chief of station. 

874. The principal operator on each line will call up all other 
operators on the hue and will send and receive messages of suffi- 
cient length to indicate that the system is in order. He will report 
the result of his test to the chief of his station. 

875. Telephones will ordinarily be repaired by an electrician 
sergeant or bis assistant. Detailed description of the service tele- 
phones and information in regard to locatmg telephone faults can 
DO foimd in Sij^nal Corps Manual No. 8. 

876. The principal troubles occurring in the service may be 
traced to the following causes: 

(a) No power on line. 

\h) BroKen cords. 

fcj Poor hook-switch contacts. 

la) Heating of transmitters. 

le) Poor magneto contacts. 

7) Pierced condensers. 
(a) ''No power" may be indicated b>[ no tap of bell or click in 
receiver when hook is raised, by not receiving snock upon touching 
line terminals with moistened fingers, or by easy turning of mag- 
neto when condenser is short circuited.^ No power at telephotxe 
may be due to open circuit or short circuit on the line. 

(o) (c) Broken cords and poor hook-switch contacts usually pro- 
duce irrogular operation, because the circuits may be complete one 
instant but will be broken by the slightest jar or movement of the 
cord. 

(d) When hook switches are left up for an hour or more at a time, 
the carbon grains in the traasmitten heat, lose their zesiliency, 
and pack, and the transmission becomes poor and may finally ceaae 
altogether. ^ Whenever it is necessary for the stations to be manned 
for long periods of time, the hoolts should be kept down as much as 
possible. A transmitter never regains its original efficiency after 
naving once become packed. 
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(e) Pcxur magneto contacts mani^Bt themflelvu by easy tiinmig 
of magneto and Mfaire of the bells to ring. 

(/) When a condenser becomes pierced the ttansmiBslon is not 
impelled seriously, but the magneto turns very hard and irregularly, 
due to direct current through its armature. The stmge oattery 
dischar;^ continuously through the bell, causLug it to opentte 
uncertamly. 

USE OF TELEPHONB8. 

877. In sending messages the following rules should be observed: 

1. Speak into the transmitter holding the head in a natural posi- 
tion, the lips about an inch from the transmitter. 

2. Use a moderate tone of voice and speak slowlv and distinctly, 
being careful not to slur the words or syllables, out to enunciate 
clearly each soimd. 

. 3. Never shout or raise the pitch of the voice. 

4. Send numerals siagly; tnus, 4370 is sent /our, three, sevens 
zero. Never use the letter O for zero. In sending an azimuth, or 
any number involving a decimal, the decimal point is called point; 
246.34 is sent ttuo, four, six, point, three, four. An exact hundred 
is sent as a himdred; thus, 200 is sent as two hundred, 4,500 is sent 
foriy-fcoe hundred. The same system applies to sending an exact 
thousand; 4,000 is sent /our thousand, 

5. If it is necessary to repeat, use more care as to distinctness, 
but do not raise the voice. A single number not understood may 
be accentuated by counting up to it and emphasizing it. Thus, if 
the figure four is not understood, say /our — one, two, three, four. 

6. Listen to the receiver repeat the message, and when any part 
of it is incorrectly repeated transmit again the part of the message 
which was not repeated correctly. 

878. In receiving messages, the following rules should be 
observed: 

1. Keep the mind on the message; a person can not receive 
correctly when he is thinking of something else, 
•s 2. Keep the receiver close to the ear. 

3. Do not interrupt the sender unless absolutely necessary. 

' 4. Repeat all messages received. When a part of a message is 
not understood, call SBFE AT, and continue to have the message 
transmitted until it is understood. 

CARE OF THE TELEPHONE. 

879. Each oi)erator will be required to keep his telephone in 
proper condition. The talking set should be nung in its proper 
place at the completion of drill, hook springs should be in place, 
the cords should be kept clear of xx)saible interference, and a report 
should be made promptlv of any defect in the telephone. The 
nickel plating should be kept polished with chamois; the connec- 
tions external to the transmitters and receivers should be examined 

, often for possible corrosion, and a strij> of hard-surfaced paper 
drawn between platinum contacts to insure their cleanliness. 
Oords should be examined frequently for wear just behind the 
tips. Transmitter shells will not be opened by the operator under 
any circumstances. 



Chapter ZZIXX. 

APPABATUS TTSEB TN FIRE CONTBOL AND FIBE 

DIBECTION. 

ANEMOMSTS&. 

880. The anemometer consists of four hemispherical aluminum 
cujjs mounted on arms and a spindle so as to revolve under the 
action of the wind and to record its travel on a dial. In order to 
determine the wind velocity the anemometer is connected electri- 
cally in some cases with a ctevice by means of which a stop watch 
is started or stopped whenever the anemometer closes an electrical 
circuit. Hie face of the stop watch is graduated to read the veloc- 
ity of the wind in miles per hour. The first closing of the circuit 
starts the watch, the second stops it^ and the third closing brings 
the hand back to zero. This operation is repeated continuously, 
a record of the velocity of the wmd being obtained for every three 
closings of the circuit. There is ample time between the second 
and third closings to read the velocity of the wind. In case the 
electrical device is not provided, the watch may be started and 
stopped by hand, the proper instant being indicated by a bell or 
sounder. The record sent to the fire commanders' stations should 
be the mean of 10 readhigs. 

ATXOSPHEBE SLXDIB BXTLE. 

881. The atmosphere slide rule is a wooden slide rule, provided 
with two independent slides at opposite ends of the slide rule. 

(a) The right-hand end of the slide rule is for the purpose of 
determining the correct reference number to be used on the range 
board for the density of the atmosphere when the thermometer and 
barometer readings are known. The slide carries the barometer 
scale on the upper edge and an index mark on the lower edge, 
llie barometer scale is graduated from 28 to 31 inches of mercury. 
Tlie upper arm carries the thermometer scale, which is graduated 
from —20 to 100^ F. The lower arm carries the scale of atmos- 
phere reference nimibers, which is graduated from to 32 with the 
normal at 16. If the correct barometer readine^ is set opposite 
the correct thermometer reading, the index on tne lower edge of 
the slide will indicate the correct atmosphere reference number. 

(5) The left-hand end of the slide rule is for the purpose of deter- 
muunff the velocity to be expected from powder at any tempera* 
ture ^en the velocitv obtained from the same lot of powder at any 
other temi>erature is known. The velocity scales are on the arms 
and are graduated from 2,000 to 2,400 foot-seconds on the upper arm 

m 
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and from 2,400 to 2,800 foot-eeconds on the lower arm. The elide I 
carries the powder temperature scale, which is graduated from to 
100^ F. If the correct powder temi)erature used in a previous I 
firing is set opposite the correct velocity obtained in that same 
firing, tiie velocity to be expected for any other powder tempera- 
ture may be read on the same arm opposite powder temperature for 
which it is desired to determine the velocity. 

AZatJJTM ZSSTB.TJXSVT. 
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882. Figure 3 illustrates the Azimuth Instrument, model 1900. | 
It may be mounted either upon a tripod, as in the figure, or upo.i 1 
a pier mount. It is used for measuring azimuths. j 

The instrument is said to be oriented when it is set up so that ^ 
it will read azimuths. The pi>eration is as follows: 

First. Set the graduated circle and index to read the azimuth of 
a known datum point. 

Second. With the azimuth clamp screw loosened, set the eye- 
piece slightly to the left of the r^ing window and clamp the 
azimuth clamp. 

Third. Kaise the whole instrument by grasping the top and turn 
it BO that the telescope points in the general curection of the datimi 
point with the plumb oob over the home station. In orienting 
the instrument on a pier mount, the instrument may be turned in 
the proper direction oy loosening all of the leveling screws. 

(second and third are not essential to the reading of azimuths, 
but are provided so that when the adjustment is complete the 
parts of the instrument will be in the most convenient relative 
position for oi>eration and reading.) 

Fourth. Level the instrument. See that all the screws have a 
uniform and firm bearing on the leveling plate; set one of the 
levels exactly over two opposite leveling screws; turn the screws 
in opposite directions untu the bubbles of each level are exactly 
in the middle, being careful to maintain a firm bearing of the 
screws on the plate. Turn the instrument through 180 degrees 
and correct one-half of any variation of either bubole by the ad- 

}*usting screws on the level, the other half by the corresponding 
eveling screws. Kepeat this operation until the bubbles remain 
in the middle of the tubes for any position of the telescope in 
azimuth. 

Fifth. Focus the telescope (see Telescope J. 

Sixth. Bring the vertic^ wire of the teiescojxe approximately 
on the datum point; tighten the azimuth clamp, and, using the 
azimuth slow-motion screw, bring the vertical wire exactly on the 
datum point. Clamp the slow motion. 

The instrument is now ready to read azimuths. In using it, 
the vertical wire must be set accurately on the desjjgxuited point 
ef the object observed. In case of moving objects, it is essential 
also tliat this setting be made at the designated instant. 

For a detailed descriptbn of the instnuaent, see Ordnance Fam* 

fihlet 1657. The 1910 model does not differ in principle from the 
900 model. Its description can be found in Ordnance Pamphlet 
1056. 
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888. Both the mercurial and aneroid barometers are hung in the 
meteorological station. The aneroid barometer is always used for 
determining atmospheric data, the mercurial barometer beinf^ used 
to adj ust the aneroid. To use the mercurial barometer for ordinary- 
work involves too much loss of time. 

DEFLECTION BOABD FOB GUITS. (XAJOB AKD ZVTEBMEDIATE 

EHT.) 



(See Ordnance Pamphlet 1666.) 

884. The deflection board is an adding machine by means of 
which the corrections for travel in azimuth during the observing 
interval, for travel in azimuth during the time of flight, and for 
wind and drift, are added algebraically. The total azimuth cor- 
rection to be made on the gun arm, or the deflection to be set on 
the sight is indicated on the proper scale of the instrument. 

The instrument consists of a base B, figure 4, upon which slides 
a movable frame A, called the platen; this frame slides on the rod 
G, to which it is attached by means of two luss NN. In the left- 
hand lug there is a set screw M, by means of which the platen may 
be clamped to the rod 0. 

The rod is attached to the base by the two brackets K and Q. 
In the bracket K is a threaded sleeve L, which can be turned by 
the milled head J, thus giving a slow motion to the rod and con- 
sequently to the platen. 

Attached to the base at the lower side are three scales. Two of 
these, tibe deflection scale and travel scale, are flxed, and the 
azimuth correction scale is movable. (The travel scale is no longer 
needed in the use of the board.) 

On the left-hand side and attached to the base is the wind arm 
F and tiie wind arc G. 

Attached to the platen is the platen scale I, over which moves 
the travel arm D. The scale I can be given two positions on the 
platen, one corresponding to a time interval of 15 seconds and one 
to a time interval of 20 seconds. The multiplying scale on the 
circular part is for a 30-second observing interval, which is the 
only authorized observing interval. 

Over all moves the T square E, which also slides on the rod G. 
On the face of the T square there is a range scale called the T square 
scale. 

Attached to the left side of the platen is a piece of metal H, 
called the leaf. The curved edge of the leaf is a drift curve. On 
the left there is a range scale, which is used in setting the platen 
for wind and drift. This is called the leaf range scale. 

Platen scale. — ^This is a scale representing travel in azimuth; it 
is graduated in degrees and hundi^ths, scale one-half of a degree 
to Ihe inch. It is numbered from left to right, and the ref^^nce 
number at the origin is 15°, to correspond to me azimuth degree 
tally dial on the plotting board. 

606W— 14 — 




6i 



r 



O 



16 



hZ 




t 



L(5 



-•» 



•>r 



130 



APFABATITS— FIEE COHTBOL AND DIBSCfllOH. 131 

Deflection scale. — ^This scale indicates the deflection to be used 
on the sight in Case II, scale of half of a degree to the inch. It is 
number^ from left to right, with 3° in the center to correspond to 
the reference numbering on the sight scale. 

Azimuth correction scale. — This scale indicates the correction to 
be applied to the gun arm on the plotting board in Case III. The 
scale IS one-half of a degree to the inch, and it is numbered from 
left to right with 15° in the center to correspond to the numbering 
of the azimuth correction scale on the gun arm. 

The wind arc. — ^The arc is graduated for wind components vary- 
ing by 10 miles per hour. The origin (zero wind) is the gradxiation 
numbered 50, and the correspondmg position of thjB wihd arm is 
normal. The reference number zero corresponds to a left wind 
component of 50 miles per hoxir. The reference number 100 corre- 
sponds to a right wind component of 50 miles per hour. The wind 
arm is set to me proper reference number by the arrow index. 

T square scale. — This scale, although gradxiated in yards of 
range, is a scale of times of flight. The range numbers are plsMced 
at a distance from the zero of the scale corresponding to the time 
of flight for the range. Hie time scale is 5 seconds to the inch. 
The origin of the time scale for the board is the center of motion 
of the travel arm. 

The leaf range scale. — ^This is a nonequicrescent scale con- 
structed so that the correction for wind and drift is applied by a 
single setting. 

For subcaliber practice. — A special leaf scale and scale arm for 
the T square are used. When not supplied, paper scales should 
be constructed. 

OPERATION. 

First. Set the wind arm to the proper reference number, as indi- 
cated by the wind component board. 

Second. Set the platen so that the point of the drift curve corre- 
sponding to the range will be accurately over the right-hand edge 
01 the wind arm. 

Third. Set the travel arm (right edge) for travel reference number 
as received from the plotting board. 

Fourth. Set the azimuth correction scale so that the travel refer- 
ence number is under the normal of the deflection scale. 

Fifth. Set the T square so that l^e point of its scale correspond- 
ing to the range will be accurately over the right edge of the travel 
arm. 

The bevel edge of the T square then indicates: 

(a) On the deflection scale, the deflection to be used on the sight 
with Case I or II. 

(6) On the azimuth correction scale, the correction to be applied 
to the gun arm when using Case III. 
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DEFLECTION BOAED FOE XOETABS. 

(See Ordnance Pamphlet 1668.) 

385. The mortar deflection board is illustrated in Figure 5. It 
consists of a cylinder A, on the elements of which are numbered, 
consecutively, azimuths from 1® to 21°, from 11** to 31**, etc., the 
last series running from 351** through 0** to 11**. The degrees only 
are on the cylinder, the assimuth subscale B givinjg; the subdivi- 
sions to 0.05^. Any desired series may be brought into the slit on 
the shield R by turning the head K. Inmiediately below the 
subscale B is the drift scale C on the drift-scale slide D^, which is 
carried by the carriage D. The carriage is moved by turning the 
main liaversing wheel E. There is a pointer H on tiie carriage for 
setting to any azimuth on the subscale. The carriage I may be 
moved by the head K independently of the carriage D. On the 
carriage I there are two pointers, the first, L, for setting the eleva- 
tion on the drift scale C, the second, M, for indicating the corrected 
azimuth on the subscale B. The pointer M may be given an inde- 
pendent motion by the head N; the amount of this motion is indi- 
cated on the deflection scale P by the pointer Q. 

The construction of the board depends upon the theory that the 
angular drift is constant for a given elevation whatever the velocity. 
Its operation is as follows: Set the pointer H to the plotting board 
azimuth of the set-forward point, bringingthe proper degrees of the 
cylinder into view by means of the head A. Set the pointer L for 
the elevation as determined from the plotting board. If no arbi- 
trary correction as a result of observation of &e is to be made, set 
the pointer Q to 3**, the normal of the deflection scale. The pointer 
M now indicates the azimuth of the set-forward point corrected for 
drift. Arbitrary corrections may be made at any time by setting 
Q to the proper reference number. 

DEFXJEOTIOir BOAED FOE QUITS OF UVStOR AEXAMEITT. 

886. The deflection board (fig. 6) provides a rapid, accurate 
means of obtaining the proper sight setting for rapid-fire guns and 
in emergency for large-caliber guns. 

It consists of a rectangular piece of wood with two undercut 
grooves in it. 

In the upper groove (a) there is a bar (6) which is graduated as 
shown in the cut (V^^l^), 

Different colored inks are used for the drift, travel, wind, and 
sight scales. 

In the lower ^oove (c) there is a block (d) which carries a pointer 
(e). An index is placed on the board as shown at (/) . 

OPEBATION. 

Move the bar until the normal of the sight scale (3) is opposite the 
index (/). 
From the authorized range tsible get the drift for the range. 
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Set the pointer (e) to the zero of the drift scale; move the bar (b) 
until the drift, obtained from the range table, is opposite tne 
pointer (e). 

Set the pjointer (e) to the normal of the travel scale; move the 
bar (&) nntil the travel reference number for the time of flight is 
opposite the i>o]nter (e) . This reference number is obtained by the 
gun pointer usinf the sight and following the taiget with the verti- 
cal wire during the time of flight. 

Set the pointer (e) to the normal of the wind scale; move the bar 
(b) until tne deviatmg effect of the wind (obtained from the range 
taole) is opposite the pointer (e). 

Read the sight scale over the index (J). This is the proper sight 
setting corrected for drift, travel, and wind. 

DEFLECTION BECOBDBR'S BOARD. 

887. The deflection recorder's board consists of a plain black- 
board about two feet square. It is placed on the wall of the em- 
placement where it can be seen by the gim pdnter. The deflec- 
tion recorder wears a telephone head set in parallel with that of ttie 
range recorder. 

The deflection recorder records the last deflection received when 
it differs from the last one recorded, erasing the latter. The record 
is written in large heavy numbers about eight inches high. 

DEPRESSION* POSITION FINDER. 

888. Depression position finders are instruments for deter- 
mining the position of an object by means of its azimuth and 
range. The azimuth features are similar to those described under 
the azimuth instrument. The range is determined by measuring 
the angle between the horizontal and the line from the instrument 
to the water line of the object, the measure of the angle being read 
directly from the instrument as the range . In addition to accurate 
setting of the vertical wire for azimuth, as in the case of azimutii 
instruments, the horizontal wire must be set accurately upon the 
water line of the object observed. 

ADJUSTMENT OF THE 8WASET D. P. F. 

(See Ordnance Pamphlet 1875.) 
889. 

1. Level the instrument carefully. 

2. Telescope adjustments. (See Telescope.) 

3. For reading azimuth angles, the instrument must be oriented 
by setting the azimuth of a known point on the scale and bringing 
the v^tical wire exactly on the point by means of the azimuth 
adjustmR screws. The holding down bolts for the base are situated 
60 that me instrument is oriented approximately when the base is 
placed proi>erly on the bolts. 
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4. The adjufltmeiit for jeading rai)gei9 is made ac( follows: 

(It is assumed that datum points at short, mid, and long range, 
Dl, D2, and DS, have been established.) 

(a) Set the hcoght scale to indicate the height of trunnions of the 
instrument corrected for tide. 

(&) Set the range drum to read the range of D3 and direct the 
telescope .on that point; water line by means of the micrometer 
screw. 

(c) Set ihe range drum to the range of . Dl, txua the telescope on 
it and water line oy moving the top carriage along the height scale 
by means of the carrii^ knob. 

(d) Bei>eat (h) and (c) until the adjustment permits approx- 
imately correct readings on Dl and D3. 

(e) Then test on D2; should the difference between the range 
reading and the true n^ige be small, no chan,ge in adjustment need 
be made. Should this difference be material, D2 should be sub- 
stituted for D3 or Dl in (b) and (c) depending on the raofe at which 
the instrument is to be used (for Dl, if a longer, and Tor D3, H a 
shorter, range than D2). 

This adjustment once made should be. checked from time to 
time. 

Where no datum points have been established, the method of 
ad judtme&t is similar to that giv^i above by making use of buovs or 
other fixed objects that can be water lined and the ranges to wnidi 
have been determined previously by the horizontal base system. 
As far as practicable they should be at long, mid, and short ranges, 
corresponding to Dl, D2, and D3, above. 

If reference marks have been established on one or more datum 
points, set tiie height scale for the height of the trunnions of the 
instrument above we reference mark, and, with the ran^ drum set 
to read the correct range, make the horizontal wire comcide with 
the reference mark by means of the micrometer. Set the height 
scAle index to indicate height of the trunnions of the instrument 
corrected for tide and proceed as in (b\ (c), and (d) above, or, if 
the tide is not known, water line as in (c) and repeat (6), (c), and 
(d) as before. 

▲DJUSTMSNT 09 THB LXWIS D. P. V., MODBL 1907. 

(See Ordnance Pamphlet 1876.) 

890. The Lewis D. P. F., model 1907^ consists of a pedestal on 
whidi are mounted two trains of gears which (^;>erate, respectively, 
the range and azimuth scales. The inclination of the telescope is 
siven by means of a double row, which insures constant parallel* 
um 61 txue g^uated arm on which the hei^t scale is laia off and 
which transmits the motion of the screws directly to the telescope. 
The index slide on the height scale carries a refraction screw. 

To correct automatically for a variaticHi in hei^t, a cam attach- 
ment operates a slotted bar which is connected with the refraction 
screw. 

Rapid changes in azimuth are made by turning tlie upper plate 
of the instrument, the friction of tiie gear not offering enough 
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refiifltanoe to i)revent this; bIgw changes in aziniitfh are made by 
taming the azimuth head. 

This instrument has three leveling screws. To level It: set one 
of the levels over two of ^e screws and turn the screws in opposite 
directions until the bubble is in the middle. Bring the bubole (tf 
the other level to the middle by means of the third leveling screw 
alone. Turn through 180^ and correct, as prescribed for azimuth 
instrument. 

When the instrument is leveled but one adjustment for range 
reading is necessary. This is made as follows: Set the height scale 
to correspond to the height of the trunnions of the instrument cor- 
rected for tide. Set the range scale to the range of a datum point, 
preferably one at mid-range. Water line the datum point by 
means of the refraction screw. 

For reading azimuth angles, the instrument must be oriented by 
setting the azimulii of a known point on the scale and bringing the 
vertical wire exactly on the point by means of the spanner wrench 
provided for turning the instrument on the pedestal. 

For telescope adjustments, see Telescope. 

PLOTTnrO BOA&D FOB QUITS. 

(See Ordnance Pamphlet 1669.) 

891. The plotting board is illustrated in figure 7. 

The base-line arm may be moved through 1^ either way and set 
to the proper reading by means of verniers attached to each end. 
Tlie zero of the fixed scale of the vernier on the main azimuth 
circle opposite the vernier on the base-line arm may be assumed 
to correspond to any convenient decree number, dep^iding upon 
the azimuth of the base line. It is convenient to consider the 
zero opposite one end of the base-line arm as carresponding to the 
nearest degree of the back azimuth (180^-t-the azimuth). For 
example, assume that the azimuth of the base line was 212.14^, 
and tnat the base line was left-handed. Then the zero of the 
scale opposite the left-hand end of the base-line arm would cor- 
respond to 12^ and the zero of the scale opposite the right-hand 
end would correspond to 32^. To orient tro base-line arm to cor- 
respond with the actual base, it is necessary to swine the base- 
line arm clockwise through 0.14^; thatis, set me left end to 212.14^. 
The other would, of course, be set at 32.14®. 

Assume that the azimuth of the base line was 212.80®, then the 
left end would correspond to 213® and the right end to 33®. To 
set the base line at 212.80® it would be necessary to swing the 
base-line arm counter-clockwise through 0.20®. In other words, 
^e left-hand end is to be set at 212.80® and the right-hand end 
at 32.80®. 

To prevent error, it is important that both verniers should be 
used, and both ends be set accurately. 

The main azimuth circle and the gun azimuth circle of all 
boards issued are numbered at Frankford Arsenal in accordance 
with information furnished ficom the fort at which the board is to 
be used. This information indudea a statement oi the azimuth 
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of the nonnal to the base line of liie pomtum of the secondary 
station with relation to the primary and of the length of the base 
line.^ 

Bring the gun-arm center over the primary center by placing 
the zeros of the longitudinal adjustmg slide verniers and Hie 
lateral adjusting slide vernier coincident with the zeros of their 
respective scales. Be sure that the zero of the worm guard is oppo- 
site 15 on the azimuth correction scale, and the scale on ^e microm- 
eter head of the worm is at zero. Bring the primary arm to the 
normal line of the board. Be sure that the pointer of the index 
box on the primary aim is at zero. Place the targ against the 
reading edge of the primary arm and brin^ the gun arm carefully 
against the targ. If done properly the readm^ edges of the primary 
and gun anns will coincide with me normal bne. Set the azimuth 
pointer at the fi;un-arm azimuth window, by means of the adjusting 
screw, to the whole degree of the azimuth of the normal line. Next, 
set the gun-arm azimuth subdial indicator to zero by loosening 
the screw holding the indicator in place. This will aUow of an 
adjustment of one-fourth, one-half, or three-fourths of a d^ee. 
If this ia not sufficient, the tally subdial is removed. The inner 
dial face can be adjusted now within the limits of one-fourth of 
1^ by loosening the retaining screw and moving the dial until the 
pointer is at zero. 

To verify this setting, the gftn arm should be moved away from 
the targ and brought up to it several times. The gun-arm center 
is mov^ to the position on the board corresponding to the position 
of the gun by moving the adjusting slides the required distances 
in the proper directions, depending on the coordinates of the 
directing point, the primary station being taken as the origin. 

Each board is given a serial number, stamped on the name plate 
and right-hand end of the azimuth circle. 

For snbealiber practice. — ^To provide for reading shorter ranges 
than are shown on the gun arm, the graduations may be carried 
back to the inner end of the arm by the use of a paper scale pasted 
on the side of the arm, or the normal of the ranfi;e correction scale 
of the gun arm and the ruler of the range board may be taken as 
2,400, and a paper scale pasted on the gun arm showing ranges 
from 1,400 to 3,500 yards. 

FLOTTINO BOARD FOH FIRE COMMANDERS. 

(See Ordnance Pamphlet 1670.) 

892. The plotting board for fire commanders is similar to the 
plotting board for guns, but has in addition a pantograph attach- 
ment and a reverse plot of the location of the batteries and stations. 
The gun center is mounted on ball-bearing[ lateral and longitudinal 
slides. It may be set over any desired pomt by means of the pan- 
to^ph, the stylus attached to one of tne arms of the pantograph 
being set over the corresponding point on the reverse ]>lot. The 
important points on the reverse plot such as the directing points 
of ttie batteries, jx^ition-finding stations, etc., are marked by small 
holes for the accurate setting of the stylus. 
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(See Ordnance Pamphlet 1669.) 

898. The mortar-plotting board is the sama as aoove deecribed, 
except that a m<»rtar arm provided with a sliding scale graduated 
in degrees and minutes of elevation and times of flight for each 
eone, and a gun center with a larger azimuth circle are substituted 
for the gun arm and gun center. The corrected elevation is read 
directly torn the scale on the mortar arm. 

The azimuth read from the mortar arm azimuth circle is corrected 
tor drift by means of the mortar-deflection board. 

For Bubcaliber practice at mortar batteries, the scale of the 
plotting board may be increased to 150 vards to the inch, where 
local conditions permit. Unless subcaliber scales of 150 or 300 
yards to the inch nave been supplied, an elevation scale for attach- 
ment to the mortar arm conformmg to the scale at which the board 
iB to be used should be constructed at the fort. 

BJjrOE BOABD FOB QTJVB OF XAJOB AHD XBTTBBVBBIATE 

▲BlUJIEirT. 

394. 

(See fig. 8.) Description. — The range correction board is a me^ 
chanical computing device used ki determining the corrected 
range to be transmitted to the gun emplacements. It consists of a 
box, ai chart frame, a range-correction chart, a nmrker system, a 
correction ruler, chains, sprockets, and counterweight;. 

The chart frame is secured within and flUs the interior of the box. 
The range correction chart is pasted on, with its rapge scale per- 
pendicular to the bottom ed^ of the chart frame. 

The range correction chart is provided with four sets of cpnection 
curves, designated "atmosphere," "velocity," "tide," and 
"wind, " a vertical range scale on each edge of the chart, horizontal 
range lines and data for accuracy tests. The curves are drawn to 

SLve the range correction for every 2 per cent varkiXion in the 
ensity of the air, for every 10 foot-seconds M. V., for every 5 feet 
of tide, and for every 10-nule range component of wind. The red 
line on the chart is a line of no correction and is called the normal. 
To avoid liability of error, reference numbers are used, instead of 
two sets of numbers with the plus and minus signs. The horizontal 
acale of the chart is 200 yards to the inch. 

The marker system consists of a bar on which slide markers are 
used to indicate the correction curve to be used in each set. The 
bar is attached to the box near its top. 

The correction ruler consists of two range scales — one fixed, the 
other movable — both scales 400 yards to the inch; two bars — one 
fixed, the other movable — four movable pointers with clamps, 
one for each set of correction curves; a gear system for operating uie 
movable parts; two fixed indexes and a movable index with read- 
ingglass. 

The clamp for the pointers is so desired that each pointer is 
clamped independently of the others, either to the movable bar, 
to the fixed bar, or to both bars simultaneously. Any pointer 
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clamped to both ban, locks the whole system and is called the 
locking pointer. To expedite operation, outside pointers are 
sdtematea as the locking pointer. .All other pointers are clamped 
to the fixed bar. llie provision for locking to both bars serves two 

gurposes; first, to provide against shifting the pointer when passing 
om one clamped position to the other; and second, to prevent the 
system from getting out of adjustment. 

The gear system is designed to move by turning the knob, the 
I>ointerB earned on the movable bar and the movable range scale 
simultaneously, the former moving twice the distance of the latter. 
The displacement of the latter records the aggregate motion of the 
pointers. The knob must never be turned, except when adjusting, 
while all four pointers are clamped to the fixed bar. 

One end of each sprocket chain is attached to the counterweight. 
Both diains pass up through the middle of the top of the box, 
separate, and each passes over two sprocket wheels, thence down 
through the top of the box, and eacn is attached at its other end 
to an end of the correction ruler. The ruler can be moved up or 
down immediately in front of the correction chart and will remain 
at any position to which it is set. 

Adjustments. — ^There are two adjustments for the range board. 

First. Vertical adjustment. With the adjusting screw on one 
of the sprocket chains, set the two fixed indexes at the same range 
on the vertical scales on the correction chart. 

Second. Horizontal adjustment. C^mp thcf locking pointer 
to the movable bar. Turn the knob of the gear system until the 
pointer is exactly opposite the normal of its set of correction curves. 
Clamp this pointer to the fixed bar. In like manner set each of 
the other pointers to the normal of its correction curve and clamp 
to the fix^ bar. When all four pointers are at their normals and 
clamped to the fixed bar, turn the knob until the movable index 
indicates the same range on both movable and fixed range scales. 
Clamp one outside pointer only to both movable and fixed bars, 
locking the system. 

Operation. — Set each marker at its proper con>3Ction curve. Set 
the movable index at the range to the set-forward point on the 
fixed range scale. Set the fixed indexes of the correction ruler at 
the range of the set-forward point on both vertical range scales of 
the correction chart. Clamp the locking pointer to the movable 
bar, and by means of the knob, set this pointer at the correction 
curve in(Ucated by this marker. Then clamp to the fixed bar. 
Proceed in like manner with the other pointers in succession, 
locking the system with the last outside pointer used. The range 
on the movable scale at the index under the reading g^lass is the 
corrected range. The range board operator transmits this corrected 
range to the gun emplacements. 

Note. — In ox>eratin^ the range correction board, it is not neces- 
sary to return any pointer to the normal of its set of correction 
curves. It is necessary only to set the ruler and index at the 
range for tilie set-forward point, and move each pointer directly 
to its projwr correction curve. The correction curve is frequently 
imaginary, and lies between two of the plotted curves in which 
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case the pointer is set on the imaginary curve, as indicated by the 
marker. 

Test ol accuracy. — ^There are two tests for accuracy, viz: 

For mechanical accuracy: Use each set of test points marked on 
the correction curves and on the same range line and determine the 
corrected ranjge. The true corrected ran^ corresponding to each 
set is shown in brackets on the margin. Bepeat several times for 
each set and record the difference of each determined ran£;e from 
the true range. The mean of these differences, is the mechanical 
error. An officer should conduct this test, exercising the utmost 
care in operating the board. 

For accuracy of the range board operator: 

Direct method. — ^The range board operator uses the test points 
with the index covered. 

Reverse method. — After a series of corrected ranges have been 
determined by the range board operator, the range officer will set 
each pointer at the normal of its set of correction curves. 

The differences in ranges on the two scales under the index in 
excess of the mechanical error will be due to inaccurate work on 
the part of the range board operator. 

Other methods of test may be devised if found desirable. 

Nomenolatnie. 

1. Box (mahogany). 13. Pointers. 

2. Chart frame. 14. Clamp. 

3. Canvas chart mount. 15. Fixed indexes. 

4. Correction chart. 16. Movable index. 
6. Bar for markers. 17. Reading glass. 

6. Markers (cmre indicators). 18. Chain. 

7. Correction ruler. 10. Chain sprocket. 

8. Fixed bar. 20. Chain adjusting screw. 

9. Movable bar. 21. Clamping screw. 

10. Fixed ran^e scale. 22. Counterweight (oonoealed by chart 

11. Movable range scale. firame). 

12. Knob. 

&AHGE BOARD FOR GXnrS OF UJSOB, ABMAMXHT. 

895. This is shown in figure 9. 

Description. — ^Two fixea scales (g) and (h), one movable scale (/), 
and index (c), a runner (d), which carries an index wire (e). 

Operation. — ^Batterv commander determines range correction 
and calls it to ran^ keeper, who moves slide '^a'' until range cor- 
rection index indicates this correction on range-correction scale. 
(Range-correction index must be kept set at last range correction 
given range keeper by battery commander.) Range keeper then 
slides runner until ran£;e-index wire indicates range on *'g" called 
from range finder; he then reads range on ''f/' inaicated by range- 
index wire, to operator of mechanical transmission device. 

TELESCOPE. 

896. Figure 10 illustrates the important parts of a telescope. 

A telescope is a delicate piece of apparatus and requires careful 
use. It should never be subjected to unnecessary shock. When 
not in use it should be kept in the case provided for it or protected 
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by proper covers. Parts liable to rust should be kept lightly oiled; 
bronze parts should be kept clean and dry. To obtain satisfactory 
vision aosolute cleanliness of the lenses is necessarv, and they must 
be kept free from moisture. Chamois skin or a clean linen hand- 
kerchief may be used to remove moisture or particles of dust, care 
being taken that the lens is not scratched by grit or cUrt. The 
lenses will require cleaning on the inside infrequently, and when 
this is necessary they shomd be removed by a competentperson. 
The object glass must be kept screwed home at all times, footing 
prisms, if found in the telescope, should never be removed from the 
prism nolder, nor the objective lenses from the objective cell and 
ring. If they need repair, report should be made to the proper 
auUiority. When the eyepiece of a telescope is removed, the cross 
wires are generally exposed in the tube. They are very delicate 
and must not be touched. 

In the use of a telescope for coast artillery purposes, two adjust* 
ments are necessary: 

1. The focusing of the eyepiece so that the cross wires appear 
clear and distinct; this should be done by pointing the telescope 
to the sky. It should not be done with any near object in the field 
of view. Generally the cross wires have more or less roughness on 
them, which is most clearly seen when the eyepiece is focused 
properlv. Another way of testing this adjustment is to see whether 
or not the ends of either cross wire api)ear double or bluned . If so, 
the adjustment is not perfect. 

2. The focusing of the objective so that the object appears clear 
and distinct. The proper position of the objective to obtain this 
result win be found most readily by moving it in and out a few 
times past the proper point. When the image appears to be satis- 
factory as to clearness the head should be moved from side to side 
or up and do¥ni as far as possible, keeping the ima^ still in view. 
If the intersection of the cross wires appears to remam upon exactly 
the same point on the object, the focusing is satisfactorjr; otherwise 
not. The adjustment should be repeated imtil this result is 
obtained. Apparent motion of the cross wires on the image, due 
to faulty focusing of the object glass, is spoken of frequently as 
''parallax.'' The parallax must be eliminated before satisfactory 
work can be accomplished. 

3. Usuatty the colHmation of the telescope will be correct, but 
if necessary tb adjust i% for collimation, the telescope should be 
leveled ana the intersection of the cross wires brought on the target, 
some weU^lefined object being used. The telescope is then 
inverted; that is, turned upside down. If the intersection is not 
then on the same part of the target, one-half of the discrepancy 
should be corrected by means of the radial screws in the objective 
cell ring. The telescope should then be inverted, and the opera- 
tion repeated until the cross wbes renu&in on the target when the 
telescope is inverted. The collimation is then correct. Before 
attempting this adjustment the telescoi)e should be cai«fully 
focused. On some instruments this adjustment is impracticable, 
and the collimation is assumed to be correct. 
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TZUBSOOPIO SIGHT. 

897. See Ordnance Pamphlets 1952, 1955, 1956, 1958, and 1959. 

The telescopic sight is attached to the gnu carriage, so that its 
axis may be adjustei to intersect the axis of the gun at or beyond 
mid-range. Normally it is used to give direction to the gun, the 
deflection being set on the sight by means of a horizontal scale 
graduated from 0° to 6** — the 3° point being in the vertical plane 
containing the axis of the telescope. On some carriages the sight 
is mounted so that it may be used to give elevation as well as direc- 
tion. See Telescope. 



898. In locating the thermometer in or near the meteorological 
station, the foUowing should be borne in mind : 

First. The temperature of the outside air is required and not the 
temperature of the station. 

Second. The thermometer must be in the shade to obtain the 
temperature of the air. 

Third. The thermometer should not be located where it can be 
affected by radiation from the walls of the station or by artificial 
heat from anv soivce. 

Fourth. The thermometer should be placed where it is exposed 
to a fair circulation of air and protected from the sun and rain. 

Great acciu*acy in the determination of atmospheric data is not 
necessary. Temperature is the most important; a chanse of 5^ has 
about the same enect upon the range as a 10-mile longituoinal wind; 
five-tenths of an inch is a corresponding barometric chsoige. 

TIIfX-Z3f TSBVAIi SYSTSX. 

899. See Signal Corps Manual No. 8. 

TZXB^&AVOE BOA&D. 

DxacaiFnoK. 

400. The time-range board consists of a blackboard approxi- 
mately 9 feet by 6 feet in exterior dimensions, over \mich a 
T square sUdes. It is ruled as shown* in the accompanyinjg^ 
diagnun^ the vertical lines representing time lines and tne hon- 
Kontal Imes representing ranse lines. The distance between full 
range lines is 100 yards and toe distance between full and broken 
range lines is 50 yards. The interval between full time lines is 
SO seconds, and tms interval is subdivided into 10-second intervals 
by dotted lines. 

The T square is constructed as eftiown in figure 11. 

The dimeosiGns of the head * *b " are about 1} by 5 by 30 inches. 
It is Bcrewed to the leg * ^m " and is beveled on the lower edge. It 
slides on the support '*a." and in order to reduce friction to a 
minimum is provided witn a number of friction clips on the lower 
edge. 
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The support *^a" is about 3i inches wide and 1^ inches thick. 
It is screwed to the time-range board, and is beveled on the upper 
edge. 

The adjusting piece "c" is about IJ by 2 by 30 inches. On 
the top edge of ''c" there are a number of friction clips which 
are in u^ht contact with ''a." 

The piece "c" carries two bolts which fit in the grooves **d.'' 
The bolts are provided with win^ nuts which can be used for the 
purpose of adjusting '*c " in position against ''a/' By unscrewing 
the wing nuts, the piece **c" can be lowered, and the T square 
can be removed from the time-range board. 

The leg is composed of two pieces "m" and "n," each about 
6 inches wide and H inches thick. In order to keep the lower 

giece ''n" from scraping on the time-ran^e board, there are two 
action clips placed on the underside of the leg and near the 
bottom, "m" is screwed to **n," leaving enough space above 
"n " for "c " to be lowered out of the locking position. 

The range scale is painted (m the leg as aaown in the dii^iram. 
The figures in the thousandth and hundredth di^ts are left blank 
until written in by the range recorder in chalk. These thousandth 
and himdredth (ugits are recorded and removed at will by the 
range recorder, as may be necessary. 

Tke pointer slide "s" consists oi a pipe T, to which is fitted the 
steel spring "g" and the subpointer k.'* 

The slide, capable of movmg up and down the metal rod "e," 
is held in position at any point of the rod by the action of the 
steel spnng "g.** The rod **e" is about one-fourth inch in diam- 
eter, and is attached to ''n" as shown in the diagram. 

The pointer ^'p '^ is screwed into the T, and is adjusted so that 
the distance from the right edge of the 1^ of the T square to the 
end of the pointer is equal to the time interval representing the 
average time required to set the range and to fire the gun, reckoned 
from some convenient starting time. (For guns mounted on dis- 
appearing carriages, the command TRIP is taken bb the storting 
time,/ % 

A stop watch **h" (kept running with the time-interval bell) 
is hung at some convenient point on ot near the T square. 

OPERATION. 

(a) Nonnal method with T square. — When the first range is 
received by the range recorder (usually about 20 seconds after 
the instant of observation) he plots the range by a cross (X) in 
chalk on the first time line on the left of me board, opposite 
the proper point on the range scale. This marks the corrected 
range of the set-iorwaid point for about 10 seconds ahead. Sim- 
ilarly, the second range, when received, is plotted by a cross 
in chalk on the second time line. A full clialk line is drawn 
joining the two cross marks^ and is prolonged by dots imtil the 
dotted line intersects the third time line, lliis plotting process 
continues as successive ranges are received by the range re- 
corder until the last time line is reached, or imtil the plotted 
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time-range line runs off the board, when the range is immediately 
transferred back to the first time line on the left and near the top 
or bottom of the board (making the necessary changes in thou- 
sandth and hundredth didts on the range scale), ana the process 
is then continued as just described. 

The successive plotting of ranges should form a regular cturve, 
theordinates of which ^ve the corrected ranges of set-forward 
points^ for any time <^ finng. The rate of increase or decrease in 
range is shown by the curve in such a manner as to be easily noted. 
Any range error made by the range section is revealed by a shaip 
break in the regular time-range curve. When such sharp break 
appears, the range recorder indicates the location of the point on 
the board by a small circle instead of a cross, but rejects it as a 
point of Uie time-grange curve and continues the regular curve in 
a dotted line until it is ascertained precisely whetner the break 
was due to an error or to a sudden change in the course of the 
tazget. 

In the case of gtms mounted on disappearing carriages, when the 
range recrader hears the command **TSXP,'* he notes the time 
on the stop watch to the nearest fivengecond mark and sets the 
T square so tiiat the rig^t edge of the 1^ is adjusted to the time 
noted. He then moves the uide so that the end of the pointer 
touches the time-range curve. The subpointer now indicates the 
corrected range of the set-forward point for the instant of firing, 
and the range sett^ usee this range for setting the gun-range scale. 

After the T square and subpointer are set they are not moved 
until after the command "BEADT/' has been given. 

No range is set on the gun-range scale until the command * *TBXP, * * 
After the gun commander notes whether the gun goes fully into 
battery, he verifies the range setting. In case the range setting is 
wrong, ne causes the range setter to c<»rect it instantly anf if 
necessary, requires the range recorder to reset his T square. Arter 
verifying the setting, the gun conunander calls "BXADT," and 
the gun pointer fixes the gun , or, if friction primer has to be 
used, gives the conunand ''EIBE," as soon thereafter as the gun is 
pointed. 

In case of guns mounted on barbette carriages, the openition is 
the same except that the T square is set on a selected gtarting time 
instead of at ue command "TBIP/' and the gun commander does 
not verify the range. 

The range recorder stands in such i)oeition as will not interfere 
with the range setter's seeing the range indicated by ihe subpointer. 

(a) Altemattve method without T square. — ^The following method 
<^ ufflng the time-range board without the T square is auUiorized: 

The time-range curve is plotted as prescribed in (a). In tids 
case, the ranges are placed on the time-range board instead of on 
the T square. 

At a selected starting time (for example, the commaifd TRIP) 
the range-setter (or some other member of the gun section to be 
designated by the battery commander), takes from the time-rauRe 
curve, the corrected range of the set-iorward point which will be 
the correct range setting u the gun is fired a certain definite number 
of seconds after the starting time (for example, 15 seconds). This 
range is set on the gun range scale. 
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The gun commander notes whether the gun goes fully into 
battery, verifies the range setting, and calls "BEADY in time for 
the gun to be fired at the time corresponding to the range setting. 

In case of a delay so that the gun can not be fired at the correct 
time, a new range for a definite number of seconds ahead is taken 
from the time-range curve. 

WIHD COXPOHEITT nn>ZCATO&. 

(See Ordnance Pamphlet 1794.) 

401. The object of this device is to determine the wind reference 
numbers to be used on the range and deflection boards and to 
indicate the numbers to the operators of these boards. 

It consists of a circular dial (A), figure 12, on the face of which 
the reference numbers are marked with correspondii^ horisontal 
and vertical lines. The dial is intended to be held in a vertical 
position by means of a bracket (M) screwed to the wall and fastened 
to the back of the dial in such a way that the dial itself will not 
turn; hence the fignres it cames will be right side up always. 

Around the dial is the movable azimuth ring (B), graduated and 
numbered clockwise every 5°. This ring can be set so that the 
wind azimuth pointer (K) at the bottom of the dial xx>int8 to any 
required wind azimuth. The ring can be clamped in position by 
a clamp screw at the back of the plate immeaiately behind the 
wind azimuUx index. 

Embracing both dial and ring and rotating about an axle at the 
hsuck of the dial is the target arm (C^), The taiget arm is centered 
in front by the scrow (D), which passes through the end cif it into 
the center of the dial. It has a clamp screw, by means of which it 
may be clamped at any desired azimuth, indicated by the azimuth 
index (C). 

The pointer (HH^) passes through a slot in the square projection 
on the end of the tajget arm and can be set to indicate any wind 
velocity from to 50 miles per hour by means of the wind scale on 
the target arm, using the end H of the pointer as an index. The 
referonce numbers to be used on the range and deflection boards 
tfe indicated by the end (H^) of the pointer. The instrument is 
intended to be suspended from the ceiling immediately over the 
plotting board and facing the range and deflection boards, so that 
the operators of these boards can read the range and deflection 
components without leaving theirpoeitions. 

The operator sets the pointer (H) to the wind velocity, and by 
turning the azimuth ring brings the wind azimulJi to the pointer 
(K). He kee^ the target arm set to the approximate azimuth to 
the tai^get, as indicated by the gun arm, usmg the index (G) and 
moving the tai^t arm as the target moves. Should the wind 
chaoge in velocity or direction, he makes the corresponding change 
on the board. 




Fig. 12. 
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WIND VANS. 

402. This is a device for determimng the direction of the wind. 
It should be remembered that the mean direction of the wind is 
desired. The ordinary fluctuations in direction are due usually to 
local causes near the surface of the earth and have but little enect 
upon the flight of the projectile. A true flsh-tail wind undoubtedly 
produces varying results, but it is not practicable to do anything 
other than consider its mean direction, l^he observer should watch 
carefully the movement of the vane and endeavor to obtain the 
true mean. It will be found useful to make chalk marks indicating 
the observed swing of the vane, by means of which the mean direc- 
tion can be determined. 



Chapter ZXIV. 

CABE OF HATfiBIEIi. 

GEHXSAL SNTSTBTTOTIOM. 

408. Offlcens will be held to a strict responsibility for the proper 
care and preservation of all coast artiHerv mat^el in their clbaige. 
Any danuige to or defect in property will be reported to the proper 
representative of the supplv aepartment concerned. 

404. The methods prescriDed K>r the operation, carO) and preser- 
vation of materiel are those described herein, and those contained 
in the pnblications issued by the War Deputment and the supply 
departments, a thorough knowledge of which is required on the 
part of all officers and others having such mat^el in chaige. 

406. Batteries are *'in service" when they are used at daily 
drill by coast artillery manning parties. Batteries are ' 'out of serv« 
ice ** when they are in the hands of a caretaking detachment. A 
battery is ''out of commission " when it is not in serviceable condi- 
tion. All batteries in condition for service are ''in commission" 
whether "in service " or "out of service. " 

406. Battery conunaaders will be responsible for the ordnance 
property pertaining to the batteries in service, and cn'dnance offi- 
cers far tne ordnance property pertaining to those batteries out of 
service. 

BTJFPLY DBPABTIIXHTS. 

407. The Engineer Department erects, alters, and maintainfl all 
emplacements, and all fire-control, searchlight, fortification power 
plants, and submarine mining structures. 

400. The Engineer Department supplies, installs, and maintains 
the following: 

Ammunition hoists, trolley systems, mechanical range indica- 
tcNTS, and searchlight and fortification liffht and iK>wer equipment 
(except signal corps stora^ batteries and mechanism for operating 
nre control apparatus, mining casemate eqiupment for operating 
the mine Bvstem, and ordnance motors for operating guns). 

It installs imdexgrouhd communication Imes. 

It supplies the foQowing: 

Circular benches for observing instruments and plotting boards; 
rubber matting or other approved floor covering for the floors of fire- 
control stations and fortincation power rooms; reserve or emeigency 
lanterns. 

Material for the construction of time-range and deflection record- 
ers' boards. 

Lumber for piling projectiles. 

Lumber, hardware, paints, and other materials and supplies for 
the pre6ervatik>n aad upkeep ol batteries and structures (fire- 
control, seardilig^t, fortiflcatum power plant, submarine mining, 

and otiiers). 
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Electrical and other supplies for the maintenance, repair, and 
operation of searchlight and fortification light and power equip- 
ment. 

Lubricating oil for 25 k.w. gasoline generating sets. 

^pare parts for ammunition hoists, trolley systems, searchlight 
ana fortification light and power equipment. 

Special tools for use with equipment furnished by the Engineer 
Department. 

409. The Ordnance Department suppUes and maintains the 
following: 

Guns and mortars and their carriages and accessories; tools and 
implements for the service thereof; ammunition; targets; also 
fire control apparatus (except that pertaining to communications, 
time-interval system, signaling ana meteorological data), and in 
addition observation telescopes; stop watches; cameras and 
camera supplies; drawing boards and drawing instruments; ther- 
mometers and hygrometers; ma^etos for firing; firing batteries; 
bench and hand tools (not furnished with machines) and appli- 
ances for fortification power plants and ordnance repair shops; 
stencils and figures for marking guns and emplacements. 

It installs motors on the gun cairiages, their circuits on the gun 
carriages, wiring for firing circuits and illuminating circuits on 
carriajp^es, and position-finding instruments. 

It furnishes the maintenance supplies given in the following 
table: 



Supplies. 



Paints. 



Oils for paints... 
Lubricating oils. 
Hydroleneoil... 

Slushing oil 

Kerosene 

Abrasives 



Fanlins 

Rope, blocks, gins, eta . 
Draftsman's supplies. . 
Chalk 



Ifycelhtneoiu, 

Qeaalng material: Sal soda, quicklime, 
powdered lye, chamois skixis, burlap, 
flax twine, packing needles, putty, cot- 
toa waste fwhi^), cotton waste (cop), 
lumber,nails,8crew8, paint pots,sieves, 
brushes, com brooms, whisk brooms, 
hand sponges, paper (for lenses). 

Oi^stotage tanks <30 and 00 gaUans), fun- 
nels, and measures. 

Plumbers' force pumps and hose 

Testing sets 



Use. 



For guns, carriages, projectiles, andpo- 
sltion-nnding instruments. 
Do. 
Do. 

For recoil cylinders, gun carriages. 

For guns and carriages. 

For cleaning recoil cylinders and guns. 

For removing old paint from the guns, 
carrlages,slg^tB,po8itSeii fiodeis; and 
for cleanmg and poUahing bright me- 
tallic BurfiBces. 

For gun covers. 

For mecbanleal maneirrecs. 

For battery charts. 

For recording firing data at emplaoe- 
mentis. 



For cleaning, painting, and jpacking 
guns and carriages, and posKitti find- 
ers, etc. 



For ston^e of oilat batteries. 

Tor eleaDftig'reooiloylinders. 

^er weiglting pow^r and pvoJectilMi 

For testing cartridge storage cases an4 
metal-lined boxes. 
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For detailed information in regard to allowance of materials 
enumerated above, see Ordnance Pamphlet 1869 and drawing 
27-5-1 of latest revision . In case of conflict between pamphlet ana 
drawin£^ allowances as shown on drawing wiU govern. 

410. The Signal Corps supplies the following: 

Fire control apparatus pertaining to communications, time- 
interval system, signaling, and meteorological data. 

It supplies field glasses, portable ammeters and voltmeters, all 
cable for communications. 

411. The Quartermaster Corps supplies the following: 
Furniture (except floor covering or circular benches for fire 

control stations), stoves, scythes, sickles, shovels, rakes, fuel- 
handling apparatus, fire tools, wheelbarrows, etc. 

For power and electric plants maintained by the Quartermaster 
Department: Paints, fuel, lubricating oil, kerosene, oil-storage 
tanks, spare parts (for engines, generators, boilers, and accessories), 
brooms, Sapolio, brushes, soaf), mops, sal soda, and waste. 

For police of fire-control stations: Brooms, Sapolio, brushes, soap, 
mops, sal soda, and waste. 

BKGULATION8 PBRTAININO TO BNOINBB& DZPARTMBNT PBOPBRTT 

AND INSTALLATIONS. 

412. Coast defense structures, and the grounds surrounding them 
whose limits are prescribed by fort commanders, will be kept in 
proper police. 

418. All open drains or g^utters will be carefully swept at least 
once a week, and the sweepmgs so disposed of that they will not be 
carried back by wind and water. 

414. Under no circumstances will drains, gutters, sumps, counter- 
weight wells, etc., be used as places of deposit for sweepmgfs, waste, 
rags, and ouier rubbish. Drains and eumps will be uiflpectea 
weekly, and will be kept in good order. Water fixtures will be 
ins^cted weekly, and leaky fixtures will be promptly repaired to 
avoid waste of water and possible damage. 

415. In freezing weather water will be shut off and pipes and 
fixtures properly drained at the valves provided for this purpose. 

416. Mt&r rains, earth slopes and parapets will be inspected and 
an^r tendency to gully and wash will be corrected at once or will 
be immediately reported. 

417. Walking on the earth slopes will not be permitted, except as 
may be necessary for their inspection, care, and repair. 

418. Dry grass, weeds, etc., in the vicinity of structures that 
might increase the duiger of fire will be cut and removed. 

419. Before firing service charges, doors and windows in batteries 
and adjacent structures will be opened and properly secured, in 
order to minimize damage from blast. 

420. All machinery, such as boilers, engines, j^nerators, pumi)s, 
etc., will be kept in good w(»*king order at all tmies; electric light 
and power equipment wiU be put in operation at least once a 

-moDta, and where machinery is not connected with its source of 
power it will be turned over by hand. 
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481. The ammunitioii-service apparatus (trolleys, motoxs. and 
hoist) win be operated at least once each week, and the different 
working parts (pulleys, journals, etc.) will be kept clean and 
lubricated . Special care will be exercised in operating the motor 
starter and in preventing the jamming of any part of the hoist; also 
in the handling of projectiles at the receiving and delivery tables. 
The Hod^ ammunition hoist is not designed and must not be used 
for lowering projectiles, either by motor or by hand power. The 
Taylor-Raymond ammunition hoist mav be used with safety to 
lower projectiles by hand power, provided care be exercised and 
the hoist operated slowly; but the noist must not be used to lower 
projectiles by motor power. Where emplacements are provided 
with cranes tnese will be used in preference to the Taylor-Raymond 
hoist for lowering projectiles. 

For care of hoists, see Engineer Mimeographs, Nos. 46 and 137, 
and supplements. 

BEGULATIONS FEBTAININQ TO ORDNANCE DBPARTUElfT FBOPERTT 

AND INSTALLATIONS. 

482. Pamphlets and publications descriptive of ordnance 
material and containing instructions relative to caring for, mount- 
ing, and using guns, mortars, their carriages and accessories, are 
issued by the Ordnance Department as listed in Ordnance Depart- 
ment Pamphlet No. 1467. 

488. Oils (see Ordnance Pamphlet No. 1869).—- The ixaportant 
oils and lubricants supplied and uses therefor are shown in the 
following table: 



NamA. 


Use. 


Hydrol*iii6, . ^ \. 


Fnr filllrifr nKX^i ovlinclen and for 


fcft|y^pnnfl- «,.,,,.,,.....,,,,..,....,...,.. 


sponging powder chamber between 

roond.s amy. 
For cleanJng purposes only, especially 

recoil <^linaiers. 
For the bore and for the bright parts 

of guns and carriages when they are 

to remahi unused for a considerable 

time. 
For bright parts of guos and carriages 

when in daily use. For liibrlcatmg 

purposes where oil holes or plii^s are 

provided. 
For flllinir firease cnx^ of hAavy b^^r- 


F-^^vhifdifnir. .. 


Kngiiw • ,»-.....-.-,-,,..n--,. T- 


No. 46 lubricant. 


TnrpontbiB • .'. 


ings. 
For thinninjr paint. 


Clock '. 




• 

Qraphite 


etc. 
For use on heaT7 bearings fn conneo 


• - 


tion with 4^ iBbricant, proportion « 
per eent graphite to 95 per cent lubcfr 
cant by volume. Also for use cq gas 
check pads, proportion 60 per cent 
graphite atid 50 per cent lubncant by 
weight. 
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Oils will be kept in closed receptacles, free from coutamiuatioix^ 
and will not be used a second time unless strained carefully. Dis- 
coloratioa does not in itself affect the serviceability of oils. 

424. Painting. — ^For allowances and preparation of paints, see 
Ordnance Pamphlet 1869. 

425. Painting guns and mortars. — In general, three coats of 
paint will be given guns and mortars the first year that they are 
mounted; thereafter one or two coats annually will suffice, the 
actual needs depending upon the climate and local conditions. 

As soon as the piece h mounted on its carriage, all parts which 
have been marred in transportation will be primed, after which 
one complete coat of the gray paint will be applied. 

The entire external surfaces of guns ana mortars, except oil 
holes in breech plates and except me portions where the tray or 
block carrier bears, will be painted gray. When detached quad- 
rants are used with mortars, the seats for the quadrants will be left 
unpainted. Before painting, the surfaces will be rubbed smooth 
ana made perfectly clean and dry. Special care will be exercised 
to prevent painting contact surfaces forming part of an electrical 
circuit. Cross lines on muzzle and breech mces should be free 
from paint. Grooves in the breech face should not be painted. 

Bronze trays will not be painted. Steel trays, excepting the 
upper and front surfaces and guide rails will be painted the same 
color as the gun. No ])arts of the breechblock or mechanism will 
be painted. Ilie unpainted surfaces will be kept clean and bright 
witn oil or pomade. 

The elevatinjg: bands ol pieces mounted on disappearing carriages 
and the elevatmg racks attached to pieces mounted on mortar and 
barbette carnages will be painted me same color as the guns or 
mortars, leaving the bearing surfaces of the teeth unpainted. 

426. Painting carriages. — The number of coats of paint required 
for carriages is the same as that for guim and mortars. Before 
painting, surfaces will be rubbed smooth and made perfectly clean 
and dry. As soon as the carriage is assembled completely and the 
piece mounted, all parts which have been marred in transportation 
will be primed, after which one complete coat of olive green paint 
will be applied. In applying this paint the utmost care wul be 
token to avoid interference of proper fimctioning of moviug parts, 
and also to avoid getting paint into oil holes or bearings. 

All steel and iron nonbearing surges, both inside and out, will 
be painted. This includes the exposed parts of shafts (except 
squared ends), bottom plate of counterweight, ladders, springs, 
crossheads, crsmks (not handles]!, crosshead pawls (except teeth), 
and large bronze pieces^.includii^ web and spokes of wneels and 
cylinder heads. 

The following parts will not be painted: All wearing or bearing 
surfaces, which include the handles of handwheels and cranltS 
teeth of all gear wheels, teeth of crosshead pawls and safety latches 
teeth of crossheads, elevating-rack guides, rollers and surfaces on 
which the^r travel, piston rods, crosenead guides, etc. 

Bronze sight holders will not be painted, nor will azimuth and, 
elevation scales and pointers, nor followers of stuffing boxes; these, 
parts, with the exception of sieiit holders, will be k^pt ck^n ana 
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all forts during the cold season where snow and ice may collect 
and form around the breech mechanism, the mortar will be kept 
elevated about 5^ with the breech cover on. Model 1908 mortars 
will be kept elevated about 5° with the breech cover on. 

413. Care of carriages. — When in use, all bearing parts will be 
cleaned and lubricated thoroughly. In all carriages, special atten- 
tion will be dven to the lubrication of gun trunnions, rollers, pintle 
smfaces, sliain^ surfaces, elevating, loading, and traversing mech- 
anisms, includmg the teeth of all gears. On disappearing carriages, 
the following parts will be lubricated also: Gun-lever az& bearings, 
crosshead pms, tripping and retracting mechanisms, elevating rack 
and band tnmnions, and crosshead guides. 

Oil holes where provided will be cleaned out frequentlv to keep 
them free from sand and ^t, and kept closed habitually by the 
screw plugs or covers providea except during oiling. 

Be/ore oiling at any oil hole, wipe off carefully an^ dirt or grit 
near the opening that might he carriea down into the hearing by the oil, 

444. Compression grease cups will be filled with No. 4j^ lubricant. 
The capo wul then be screwed down on the cup until the sprinjg 
rod projects about 0.25 inches above the top of the cap. This 
adjustment will be made from day to day, as required to maintain 
about this projection for the rod. 

445. Care will be exercised that no water is allowed to enter the 
recoil cylinders when they are fiUed with oil or at any other time, 
for this will cause rusting of the interior of the cylinders, and in 
cold Weather it may freeze and burst the equalizing pipes or other 
parts of the recoil svstem. 

446. Experience has indicated that the oil should not be removed 
from recoil cylinders when carriages are to remain unused for a 
considerable period, as the walls of the cylinders soon become dnr 
and rust. For this reason, any leakage will be promptljr replacea. 

447. Oarlock's (or equal^ waterproof hydraulic packing is fur- 
nished for packing all stuffing boxes of gun carriages. 

448. All motors installed on mm carriages will be operated at 
least once each week if practicable, for sudi length of tune as will 
insure that they are in working order. When exposed to excessive 
moisture they will be operated for such further length of time as 
may be necessary to prevent accumulation of moisture in the 
motor cases. 

448. If rust is allowed to accumulate on carriages, its removal 
from all bearing parts, especially piston rods and teeth of gears and 
racks, requires particular attention in order that clearances may 
not be increased undidy. £)mery cloth No. 1 is coarse enough m 
removal of ordinary rust, the rust being softened, if necessary, by 
kerosene. 

The U9€ of zandpaper for this purpose is forbidden, 

450. On all seacoast ^un carnages, special care wiU be exercised 
to insure that bolts passmg into hydraulic cylinders are Isght at all 
times. 

451, MoortanS will be raised from their trunnion beds at least 
once every two years, or more frequently if necessary, and tronnion 
beds<;leaned thoroughly, including the oil grooves in the trunnion- 
bed liners. Once every two years, mortars will be dismounted, 
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the carriage cleaned and overhauled, and the old paint removed 
from the counter-recoil flpric^, which will be given two coats of 
new paint. The springs will not be reassembled until the paint 
is dry. A record ot the dismountii^ and cleaning will be kept in 
the emplacement book. Care should be taken to reassemble springs 
in the same relative positions they were in on disassembling. 

The method for dismounting mortars and cleaning springs is 
described in the Ordnance pamphlets on the mortar carriages. 

462. Cleaning of recoil cylinders. — ^Recoil cylinders will be 
cleaned at least twice each year, when practicable. 

The methods for cleaning recoil cylinders are described in the 
Ordnance pamphlets for the various models of carriages in use. 

It is not necessary to remove the packing from stuffing boxes in 
order to clean the cylinders. 

468. BismanfUng breechblocks of heavy cannon. — Open breech, 
remove the firing attachment, and place a shot truck with its tray 
under the mushroom head, elevating the tray until it bears the 
weight of the mushroom head and spindle. Kemove the spindle 
nut and move truck back so as to withdraw the spindle from the 
block. Remove the split rinfi^s^ gas check pad, ana filling-in disk. 

464. To assemble, proceed in the reverse order. The firing 
attachment should not be placed on spindle until the mushroom 
h^id has been adjusted. 

466. For further instructions in dismantling, dismountiiig, and 
caring for breechblocks, see Ordnance Pamphlet on Breech Mech- 
anism for Seacoast Cannon^o. 1665. 

466. Gas check pads. — ^These pads are now issued in sealed con- 
tainers which will not be opened until the pad is required for use. 
After removal from containers, pads will be coatedf with a thor- 
oughly incorporated n:iixture of equal parts by weight of graphite 
and 4| lubricant. The mixture will be evenly and liberally 
applied to the entire surface and will be rubbed into the pad 
covering with the fingexs, leaving no lumps. The object is to 
reduce absorption of moisture and cutting or tearing^. About two 
ounces are required for a 12-inch mortar pad; others m proportion. 
The coating will be renewed as requir^ and carefully renewed 
when the use of the gun is discontinued for a considerable time. 

467. To adjust the gas check pad. — Close the breech with the 
spindle nut loose, but not loose enough to permit slipping of the 
pad or split rings, rotate the block one-half. With the mechanism 
m this position screw up^ the spindle nut as tight as it can be screwed 
with the wrenches provided. 

It may be necessary to insert the end of a screw driver in the open- 
ing of the nut in order to spread it sufficiently to allow its rotation 
without rotating the spindle. 

Clamp the spindle nut and rotate the breechblock. until the 
breech is closea completely. This last operation presses the pad 
into its seat, due to the forward motion of tne block. 

Then the pad should be in proper adjustment for firing; this may 
be tested by turning the mushroom head by hand. It should 
torn easily, but without play. 

468. Xxainiiiation of the breech mechanism of mounted gtms. — 
The bieech mechanism of mounted guns will be operated at least 
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once each, weel^, when practicable, and such parte of it as need 
cleaning will receive proper attention. If necessarvy the tray will 
be removed in order to clean the worm, worm abaft, the spiral 
gear, and their recesses. 

459. The mechanism will be oiled frequently, especially the 
filling-in disk, the worm shaft, ball beaiings, ana the hinge pin: 
engine oil is issued for this purpose. A mixtture of 4} lubricant and 
graphite is used on translating rollers. Special care will be taken 
to keep the primer seats clean and well oiled. Neglect of Uiis 
permits rust, the removal of which enlarges the seat sufficiently to 
cause primers to stick. 

460. Piring' mechanisms. — Firing mechanisms will not be left 
on any gun or mortar out of service, but will be kept dismantled in 
the box provided for the purpose. All parts will be kept oiled and 
entirely tree from dust. 

461. Piling projectiles. — Proiectiles when received at a fort will 
be unboxed and piled on suitable skidding with points to the wall, 
base out, so that they may be inspected and fused easily. Care 
will be taken not to mjure rotating bands. (See pars. 569 to 574, 
inclusive.) 

462. Packing boxes for projectiles. — ^A reasonable supply of the 
p^tcking boxes in which projectiles are received will be kept on 
hand by the coast defense ordnance officer for making shipments. 

463. Painting projectiles. — Projectiles will be painted as pre- 
scribed in Ordnance Pamphlet 1868, and in case the galleries are 
wet the projectiles after painting will be slushed. The distinctive 
color to mdxcate the character of the biu-stinc charges is not applied 
imtil the pi jjec tiles have been filled, after which the entire base of 
each projectile will be painted the required color at once. 

464. Loading projectiles. — Instructions for loading projectiles 
with high explosives are contained in Ordnance Pamphlet No. 
1721. 

466, Dummy projectiles. — Dummy projectiles, in order to woric 
well, require that flie bands be reasonably round and of sufficient 
diameter to make the projectile seat at about the position in the 
guXi originally intended, and that the springs be of full strength. 
A little kerosene will be poured under the rotating band before 
each day's drill to cut any rust which may have formed and tJius 
insure uniform conditions from day to day. The detailed methods 
of caring for these projectiles, outlined in Ordnance Pamphlet 
1872^ wUl be followed. 

466. Care of empty metallic cases and primers. — ^After the 
expenditure of ammimition with guns using metalHc cartridge 
cases, the empty cases will be taken up on the propertv returns of 
coast defenses as "empty metallic cartridge cases, '' imder the 
heading provided for that purpose. Immediately after firing, the 
casep will be decapped, cleaned well l)y washing inside ana out, 
and dried. 

All obturating electric and friction primer cases will be cleaned 
immediately after firing and turned in to the coast defense ordnance 
officer for shipment to an arsenal. 

467., .Care of telescopes. — ^The prisms and lenses in the tele- 
scopes of position finders, azimuth instruments, and sights are not 
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arranged for adjuBtment by those using them; the takiiiff apart of 
teloioopes for any purpose, and the making of any adjustmentB 
other than those provided for in their construction and described in 
Ordnance Pamphlets (1795 and those describing B]|;ht or instrument 
to whidi the telescope pertuns), except under the supenrnion of 
district armament officers, are forbidden. 

When telescopes or any instruments of the range-finding and 
fife«c(Hitrol system for coast artillery issued bv the Ordnance 
Department require repair, a report describing the chaiacter and 
extent of the injuries or defects will be made to the armament 
officer of the district. In case the repairs or adjustments required 
by telescopes and other delicate instruments of precision are of 
such a nature that they can not be made at the fort, the instruments 
will be shipped by express to such arsenal as may be designated by 
the district armament officer. 8inc«e exposure to moisture and 
dust results in serious injury to lenses of optical instruments, covers 
will be kept on except when the instruments are in use. 

468. Paiilliis.--SpMially shaped paulins for the protection of 
seacoast guns and carriages at fortincations on the Atlantic coast 
north of the fcvtieth parallel of latitude are provided by the Ord- 
nance Department upon requisition. Paulms for ot&er fortifica- 
tions than those named above or fw other purposes are provided 
only in cases of extreme necessity, which should be explained fully 
in each instance. 

469. batraetlons pertaining to yruy e r ly supplied hf the Signal 
Corps. — For detailed instrucdons regarding the installation, use, 
care, and preeervation of Signal Ocnnps property see Signal Corps 
Manual No. 8. 

OABSTAXBB DXTAGHUirTB. 

470. The duties to be performed by caretaker detachments will 
consist of: 

(a) Care, preservation, and protection of all Government prop- 
erty. 

(b) General police of the batteries, power plants, observing sta- 
tions, and other public buildings and their inunediate surroundings. 

(e) Enforcing the regulations relating to persons coming on Gov- 
ernment reservations and visiting or inspecting the batteries or 
buildings. 

471. The care of a battery includes, in addition to the care of the 
battery proper and its armament, the care of all buildings, rooms, 
observing stations, and plotting rooms }>ertaining thereto and of 
the contents tliereof . 

The care and preservation of all ordnance property will be in the 
charge of an ordnance sergeant when practicable. 

The care and preservation of aU engineer and signal ]^roperty 
will be in the chuge of an electrician sergeant when practicaole. 

478. The general protection of all Government property and the 
police of batteries, buildinss, and surroundineis will be in the 
chuge of a noncommissioned officer of coast artillery, who will also 
be in command of a detachment of jnivates of coast artillery de- 
tedled to assist the ordnance sergeant in the care and preservation 
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of the public property in his charge, to guard theretervatiou agaiiist 
the intrusion of unauthorized persons, and to police the batrteries, 
buildings, and grounds. 

478. At forts where an ordnance or electrician sergeant is not 
provided, the noncommissioned officer of coast artillery in com- 
mand of the coast artillery detachment will act as such. 

474« The composition of coast artillery detachments to assist 
ordnance sergeants will be determined on the following basis: One 
private to every 2 guns of 5-inch or greater caliber; 1 private to 
everv 2 mortars; 1 private to each rapid-fire battery of 4 guns or 
leas below 5-inch in caliber; provided^ that in no case will a care- 
taker detachment consist of less than 1 noncommissioned officer 
and 3 privates. 

476. One private, in addition to those authorized in the preced- 
ing paragra^, will be detailed to cook for the detachment when 
it messes separately. 

476. The nonconunissioned officer of coast artillery in command 
of the coast artiUery detachment will be held respoDsible' for the 
good order and military disclipine of his detachment. He wiU 
detail the privates of the detachment as watchmen of the batteries, 
buildings, and grounds in accordance with a roster kept for that 
purpose. At least one man will be on watch at all times. The 
watch tour is of such duration as the c<»nmanding officer of the 
coast defenses may prescribe, not to exceed eight hours. During 
the time that a man is on watch he will make the rounds' as pre- 
scribed by the coast defense commander. " * 

477. Each coast defense commander, in person, will make, once 
a month, a thorough technical inspection of all coast artillery 
materiel installed at the ungairisoned forts of his command, of 
caretaker detachments and their quarters. Coast artillery materiel 
at such posts will be required to be maintained by caretakers at 
the same standard of condition as to appearance and functuming 
as that assigned to companies. f 
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STORAGE AND OABB OF EXPLOSIVES. 

OE9SXAI. XVST&rCTIOHS. 

478. At least once each calendar month, each officef responsible 
for the care of explosives stored at forts will inspect personally each 
place where the exjriosives are stored. At thii^ inspection, he 'will 
see that the requirements of these instructions for the storage and 
care of explosives are being observed carefully. He will report 
to his fort commander the result of his inspection. 

479. All dirt, j^t, and foreign material willbe rembved from 
cases before placing them in storage. In handling ^ases containinff 
explosives, thev will be raised,^ carried to the new position, ana 
gently lowered. Rolling, sliding, or dropping cases must be 
avoided. ' 

480. One of the most important requirements iti the care of any 
explosive Is absolute cleanliness in and about the place where the 
explosive is stored. By removing all foreign materials from a 
magazine, t£e chances of accMents are reduced. The ground 
around the storage place will be kept free from leaves, Ipng grass, 
brush, debris, or any thing which may increase the fire rides. 

' 481. Officers charged jnth the'Teceipt and storage of explosives 
will direct personally the work of handling the easels. ' 

482. Oases will never be. exposed to the direct rays of the sun 
longer than is absolutely necessary. TTiey will be covered with 
a paulin or similar cover in such a ^vay as to admit of the free circu- 
lation of air. The effect of the direct rays of the sun on a metallic 
case is to raise the temperature inside the case to/apofot consi'dier- 
ably above that of the open air, and thie^ temperature. is maintained 
for a considerable time after the exposure. 

488. In opening oases, implements which may produce sparks 
will not be used. Suitable implements are a wooden mallet, or a 
copper hammer with a wooden wedge or copper chisel . A hammer 
will be used only when necessaiy, and then as lightly as possible. 

484. The keys of magazines and storage places will be kept in 
the hands of thoroughly reliable and responsible persons. . " 

485. Whenever there is more than one kind or explosive in a 
storage place, but one kind will be placed in a pile, and the differ- 
ent kinds separated as much as possible. 

488. The date of the receipt of any explosive at a fort will be 
marked on the outside of the container. Each separate package 
will be marked. 

487. Only those explosives mentioned herein as being suitable for 
storage together wil t be placed in any single storace place . 

488. Free circulation of dry air is roost desirable in any place 
where explosives are stored. Cases will always be raised on the 
floor of the storage place and plated on skids. 

16S 
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489. If a storage place is artificially heated, or from climatic con- 
ditions the temperature of the air is* liable to rise above 85^ F., a 
maximum thermometer will be suspended therein, the tempera- 
ture will be watched carefully during the period of excessive neat, 
and the daily readings will be recorded on the proper Ordnance 
Department fprm. Should a temperature as high as 100^ F. be 
maintained for any length of time, the place will be cooled or the 
explosive removed* 

490. Black powder is now supplied to the service in relatively 
small quantities. It will never be stored with other explosives. 
It will oe kept dry, and on account of the darker of explosion by 
ignition wiU oe protected thoroughly from all &e risks. 

491. Matches and unauthorized lights will not be permitted in 
any magazine. 

498. No loose explosive will be permitted in any building, except 
such as is being used actually in preparing charges. 

498. Empty ammunition cases will never be stored with filled 
cases. 

494. A copy of these instructions will be hung in a convenient 
place in every ina£;azine containing explosive, for the information 
and guidance of all concerned. 

Note. — For more detailed information reference is made to the 
following Ordnance Department pamphlets: 

No. 1^, Regulations for the ca^e and test of smokeless powder, 
etc. 

No. 1720, Itpgulations for the transportation of explosives, etc. 

No. 1872, Seacoast artillery ammunition and instructions for its 
preparation, care, and use. * 

COMMEltCXAL DZTOHATOBS. 
PAGKAOE. 

496. These detooators are supplied in pasteboard boxes contain- 
ing 50 each, and th» pasteboard boxes are shipped in sultobk 
wooden containers. 

8T0BAQE AND GIBE. 

496. Commercial detonators may be stored in any place which 
is available, provided it is cool, dry, secure from entrance by 
UQauthorized persons, and not subjected to temperatures greater 
than 100* F. 

497. Under no circumstances wiU detonators be stored with other 
explosives, except fuses and primers^ and temporarily with dry 
guncotton when in the fuse cans preparatory to loading mines. 
(See Dry.gjincotton.) 

498. On account of the sensitiveness of mercury fulminate, the 
filling charge of the detonator, to detonation, special care will be 
exercised in keeping individual detonators on the floor or other 
places where thev may be exploded by stepping on them or drop^ 
ping heavy articles on them. 

499. Detonators will never be handled by tlie wires in such a way 
that the detonator itself may be brought in violent contact witn 
any object. 
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IN8PEC?HON. ' 

600. The iDspection of this class of explosives will be limited to 
seeing that the requirements of storage and care are observed 
strictly. 

DYNAMITE. 
PAGKAOE. 

501. Bynwnite cartridges are packed ordinarily in sawdust iu 
wooden l)oxes. Each cartridge is wrapped in paraffin paper. The 
cartridges are arranged in the box so that when they are trans* 
ported all cartridges lie on their sides. Usually the anaount of 
explosive in a single package does not exceed 50 pounds. 

STORAGE AND CAH£. 

608. The boxes will never be allowed to stand so that the car- 
tridges will be vertical. 

6&. Like other nitroglycerin mixtures, dynamite freezes at about 
40*^ F., and in its frozen condition is, under ordinary circumstances, 
less liable to explosion from detonation or percussion than when 
thawed, but more susceptible to explosion by simple ignition. 
Should any of the nitroglycerin be exuaed, the dynamite cartridges 
are much more sensitive to detonation by a blow. 

604. It is important that dynamite cartridges be kept dry. If 
exposed to a moist atmosphere, there is a tend^icy for the water, 
condensed from the air on all exposed surfaces, to displace the 
nitroglycerin^ 

606. The cases will be raised from the floor on skids and the floor 
underneath covered with clean sawdust. The sawdust will be 
removed from time to time, the old sawdust being biu;ned in the 
open air. 

606. Rubber gloves will be worn in handling this explosive. In 
the absence of rubber gloves, the hands should be covered with 
grease, and cott»n gloves should be worn. This islor the protection 
of the skin from the injmrious effect of nitroglycerin. 

607. Dynamite may be stored with wet guncotton (15 per cent 
water based on dry weight of explosive)^ Explosive I> and trotoly 
but preferably should be stored by itself. 

IKSPSCriON. 

605. At the monthly inspection^ all boxes will be examined to 
see if they are dry« If not dry, aU will be exposed to the dry air 
out of t^ direct rays ol the sun, but great care will be tak^i in 
handling these boxes to avoid drc^ping them or subjecting them 
to«^M)ck. 

609. The principal source of danger from dynamite is in the 
exudation of the nitroglycerin. Exudation is indicated by the 
presence of small white,' oidy,lustrouB globules fd liquid, either 
among the particles of dynamite or on the packt^^. If such 
globmes are discovered, they may be identified positively as nitro- 
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glycerin by absorbing a drop iu a piece of un^lazed paper, placing 
It on an anvU or other piece of metal, and striking it a sha^ blow 
with a hanuneor. If it be nitroglycerin, a detonation will occur. 
Another test is to set fire to the paper, and if the liquid be nitro* 
dycerin, it will bum with a craciding noise and a greenish-yellow 
flame. 

610. If exuded nitroglycerin has stained floors or other material 
not readily destroyed, the nitn)gl3rcerin may be decomposed and 
rendered narmless by washing with sulphur solution. Sulphur 
solution may be made by boiling 50 ]>ounds of lime in a barrel of 
water and aading ^wdered sulphur until the solution will take up no 
more. This requires about 20 xx)unds of sulphur. The resulting 
bright orange-colored solution is filtered and only the filtrate used. 
A suitable filter for this purpose is a piece of thin cheesecloth. 
Sc lium carbonate may be used in the place of lime. 

511. Dynamite may be destroyed by ouming in small quantities 
at a time. The cartridges are slit witn a knife and the contents are 
spread out oyer some straw or shayings and ignited carefully. If 
tne d3niamite is frozen it will not be burned. 

XZPLOSXVX ]>. 

PACKAGE. 

612. This explosiye is issued to the sendee for use in loading 
service projectiles. (See Ordnance Pamphlet 1721.) 

618. Explosive D is at present contained in double paper bags 
containing about 100 to 125 pounds of explosive. These bags are 
inclosed either in the standard cartridge storage cases or in strongly 
hooped wooden barrels painted ii»de wiSi rubeHne or other 
authorized paint. That manufactured in future will probably be 
packed in ooxes as described for trotol. 

STOltAOB AND OABB. 

614. This explosive will be stored in a periectiy dxy place, pref- 
erably in a ma^ine> as it has a slight tendency to absorb moisture. 
If it IS impra(cticable to store in a magazine^ the explosive may be 
stored in tne driest place available where it is protected thoroughly 
from all fire risks. 

616. The barrels will be stored on end, marked end uppermost. 

616. No cards or other material will be tacked on the barrel. 

617. No nails will be driven in the barrel. 

618. If from any cause the barrels of explosive are wet and there 
is a reasonable assurance that the interior nas become wet, a barrel 
will be selected and opened. If the interior is wet, a full report of 
the circumstances will be made to the War Department. If the 
interior is diy^ the barrel will be reheaded carefully, and all barrels 
will be driea m the open air out of the direct rays of the sun. 

619. Explosive D may be stored with wetgiincotton (15 per cent 
water based on dry weight of explosive), dynamite, and trotol. 
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INSPBCmON AT VORTa. 

IH80. No technkfkl. inspection of this explosive will be made at 
forts except by the Oirdimnce Departinent. Inspection at forts will 
otrdinarily be limited to seeing that the rules for storage and care 
are strictly observed. 

621« Barrels will not be opened for the purpose of inspectii^ the 
contents^ except as indicated above. 

622. If any oarrel shows signs of drying out or opening at the 
staves or head^ all barrels will be given a coat of rubberine or other 
authorized paint. 

nrSES AHD PUIEXB8« 

PACKAGE. 

623. Fuses and primers are packed in hermetically sealed me- 
tallic boxes, inclosed in suitable wooden containers. These boxes 
will not be opened until the fuses and primers are required for use. 

STOHAOE AND CABE. 

624. Cases of fuses and primers may be stored in any place which 
is available, provided it is cool, dry, secure from entrance by un* 
authorized persons, and not subjected to a temperature greater 
than 100° F. 

626. All boxes containing fuses will be marked with metal 
labels, obtained from the Ordnance Department, clearly indicating 
the projectiles to which the fuses are assigned. 

626. Under no circumstances will fuses and primers be stored 
with other explosives except the commercial detonators used in 
submarine mines. 

627. Fuses wiU not be disassembled iox. any j^urposoi Such 
action by inexperienced persons is liable to result in explosion. 

INSPEOnON. 

628. The inspection of this class of explosives will be limited 

to seeing that the requirements of storage and care are observed 

strictly. 

ouirooTTOir. 

PACKAGE. 

» 

629. Wet guncotton for submarine mines is supplied in boxes 
containing approximately 100 pounds of dry guncotton with 25 
pounds of water absorbea; total weight, 125 pounds. For storage 
this is dried down to 15 pounds of water to KX) pounds of dry gun- 
cotton. The boxes are lined widi zinc and the lids are screwed 
down mpen a rubber gai^^. Thete is an opening in the lid for 
replacing water lost by evaporation. The manufacturer's name, 
date of mtraition, and* net and gross weights are stamped on each 
box. The object of having the gpoes weight on the box is to give 
an easy meMos of checking the amount of water contained in the 
guncotton at the time of the quarterly weighing. 
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STORAGE AND CARK. 

' 680. Magazines in which ^ncotton is stored wfll not be allowed 
to attain a temperature as high as 100° F. for any length of time. 

581. Guncotton which is kept wet may deteriorate after long 
storage, but will not become dsuagerous. 

6IKI. Wet guncotton can not be i^ited by a flame, but eradually 
smoulders away as the outer pmtaons in contact with uie flame 
become dried. 

688. A brownish or reddish shade is sometimes seen in cakes of 
guncotton. This may be due to the presence of iron in the wash 
water and does not neceaaorily indicate decomposition. 

684. When storing ^[uncotton in the magazine, the piles of boxes 
will be made so as to give free circulation of air and the greatest con- 
venience in handling consistent with the capacity of the magazine. 

686. In the event of damage to any case, which may cause loss 
of water by evaporation, the contents will be removed at once, 
repacked in a guncotton box which has been washed with soda 
solution, the Pfop^i^ amount of water added to the contents, and 
the box closed. The gross weight will be marked on the case. In 
repacking, the cakes will not be handled with the bare hands. 
This is for the protection of the gtmcotton from oil or ?cid of any 
kind. Clean cotton or rubber gloves are suitable covering for the 
hands when engaged on this work. 

686. If for any reason the cases are subjected to dampness suffi- 
cient to cause unusual deterioration oi the cases, they will be 
removed from the magazine and dried out of the direct rays of the 
sun. 

687. Guncotton containing 15 per cent of moisture (percentage 
based on dry weight of explosive) may be stored with Explosive 
D, dynamite or trotol, but never with drv funcotton. 

688. Empty cases, before being placed m storage, will be washed 
thoroughly to remove all traces of guncotton. 

INSPECTION BT THE ORSNANCE DEPARTMENT. 



Samples of each lot of guncotton issued to the service are 
preserved m the laboratory of the Ordnance Department for 
chemical test. These retained samples are subjected rogularly 
to technical inspection and test by that department to determine 
their condition as to stability. This will insure the detection of lots 
that are^ deteriorating and their removal from the forts or their 
destruction, before they have deteriorated to such an extent that 
they become dangerous. 

INdPECnON AT FORTS. 

640. In addition to the r^ular monthly inspjectioUy at the end 
of each quarter the officer responsible for ^bmarine-mine explosive 
will sup^vise the weighing of each box of guncotton under his 
care. Any loss in the gross weight will bo nude up by the addi- 
tion of distilled, water poured throi^ the GWinz hole. If there is 
no distilled water available, rain water shoula be used. Water 
thus added will be absorbed ^praduall)^ by the charge. 

No further inspection of this explosive is necessary. 
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ORY OraOOTTOV. 

5il. Dr^ guncotton is used for submarine mine primers. 

MS. Fnmers will not be prepared until just prior to the time 
thev are to be used in loami^. Therefore the period of storage 
will be short and no particular examination of the dry gimcotton 
will be required. 

548. Dry guncotton, during the interval between loading in the 
mine case and the time dryness is seciu-ed, will be stored orainarily 
in an assembled fuse can. When prepared in this manner it will 
be kept in a cool, dry, and secure room away from all other explo^ 
sives. 

M4. Dry guncotton will be handled as little as possible to prevent 
crumbling and scattering of guncotton dust. Fmely divided gun- 
cotton IS difficult to zemove oy brushing, and if allowed to collect 
about a room may give serious trouble by '^flashing" should a por* 
tion beccmie ignited. This dust may be removed with a dunp 
i^Donge or cloth. 

546. Dry guncotton which is not used as contemplated (par. 543) 
will be repacked with the proper amount of water. 

TBOTOL. 
PAOKAOB. 

540. This expksive is trtnitiotohial. It isi used in the setvice 
as an explosive chaxge for submarine mines, and is supplied in 
wooden boxes, doubly lined with waxed paper, each box containing 
about 50 pounds of explosive. 

STORAGE AND CARE. 

547. This explosive will be stored in- a perfectly <hry plaoe^ 
preferably in a raagaadne. If it is impracticable to store it in a 
magazine, the explosive will be stored in the driest place available 
wh^ it is motected thoroughlv from all fire risks. 

548. The boxes will be stored in tiers with the marked ends out, 
the bottom tier resting on skids. 

549. If from any cause the boxes of explosives are wet and there 
is reasonable assurance that the interior has become wet, a box will 
be selected and opened. If the interior is wet, a full report on the 
circumstances will be made to the War Department. The boxes 
will be opened and the contents dried in open air, out of the direct 
rays of tiie sun. 

550. Trotol may be stored with wet gimcotton (15 per cent water 
based on dry weight of the explosive), explosive D, and dynamite. 

INSPECTION. 

551. Inspection at forts will be limite4 to seeing that the rules 
for storage and care are strictly observed. 

558k Technical inspections will be made when required 'by the 
Ordnance Department. 
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PACKAQE. 

658. Powder cbaii^s are now supplied to forts in hermetically 
sealed cases and will be opened only in accordance with War 
Department instructions. 

STORAGE AND CARE. 

664. Smokeless powd^ will be stored in the driest available 
magazines. So long as the container remains sealed, the ooly 
effect of water is to cause unusual deterioration of the case. 

666. No magazine in which the temperature of the air rises above 
95° F. will be used for the storage of smokeless powder. 

666. Powder storage cases containing pfopellmg chaigeer- will 
normidly be jpiled on end with skids under the first tier and eaoh 
succeeding tier. This airangement may be departed from in case 
social facilities for piling the cases in some other manner are "pio- 
vided, or in case the lenp;th of the storage case is so great relative to 
the diameter that there is danger of tiers falling down. If cases ar» 
piled on the side for any reason, particular care should be taken to 
separate them by skids roimded oat to fit the contour of the case, 
as experience has shown that the piling of cases on their sides, either 
without skids or with ordinary skids, has a tendency to break the 
seals of the cases, causing them to leak. 

667. Notwithstanding the great care taken in sealing storage dises 
it is almost impossibie to prevent some slight escape of volatiles, 
therefore a slight odor of ether in a magazine does not indicate 
deterioration. However, if the ether odor is persistently strong it 
indicates a leaky storage case, which will be found by a process of 
elimination. 

668. Testing sets are issued to each coast defense command for 
use in testing oontaiaers intended to be kept sealed air-4;ight. When 
a leaky case is foond or tlie seal of a storage case of powder di»- 
coverea to have been accid^itally broken, the contamer will be 
securely resealed without delay, unless the container is badly 
damaged, the powder believed to have been wet, or there are other 
unusiud circumstances, in which case report will be made to the 
annament officer. 

INSPECTION BY THE ORDNANCE DEPARTMENT. 

669. Samples of each lot of smokeless powder issued to the 
service are preserved in the laboratory of the Ordnance Department 
for chemical test. These retained, samples are subjected regularly 
to technical inspection and test by that department to determine 
their condition as to stability. Should anjr lot show deterioration, 
the change is discovered by such inspection, and the entire lot 
recalled mm forts where it is stored. 

INSPECTION AT* FORTS. 

660. With each lot of powder ^pp^ied to a fcnt there it fumi&b*d 
a ground glass stoppered Dottle containing a sample of tibepartknilar' 
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lot of powder. This bottle will be stored in the magassiiie with 
the correeponding lot of powder. The object of preeerving this 
sample bottle in the magazine is to enable the responsible officer 
to keep his powder under regular observation. 

061. A strip of dry tenth normal methyl violet paper will be kept 
in each sample bottle at all times. Tlie paper gradually loses its 
color in the presence of oxides of nitrog^i as given ofi by aecompos- 
ing smokeless powder. The time of test is the number of cuiys 
required lor the paper to lose all color and become entirely white. 

M2. A fresh strip of test paper will be inserted in die bottle 
every SO dm and will have entered on it in pencil the date when 
inserted. If desired, old strips may be left in the bottle for 80 
extra days. All strips will be examined from time te time to detect 
change of color. The examination will be made without removing 
the stopper except when the test paper is to be inserted (x removed. 
The bottle will never be left op^ l<»iger than is absolutely nec^ 
essary, since the absorption of moisture and loss €i volatiles aue to 
exposure to the atmosphere affect the powder, while the escape' of 
mtrcMis fumes that may have formed in the bottle, delays the com- 

Sletion of the test. A perfectly stable powder will give a test of 60 
ays or more, but a test of 30 dajns indicates that the stability is 
rea8(»ably satisfactory. If any sample causes the paper to turn oomr 
pletely white in dO days or less, a reixMrt will be momitted by the 
coast defense commander, giving the data indicated on the blank 
form provided for that purpose. 

663. Methyl violet paper is not af^ted hy difftfled light or ordi- 
nary handling, but will not be exposed to direct sunlight nor soiled 
by careless handling. Care will be taken not to handle the sample 
powder grains with moist fingers or to otherwise contaminate 
them. 

564. Twice annually (about January 1 and July 1) a fresh sample 
will be taken from one of the charges of each lot of powder oa hand , 
except that in fixed ammuniticm. When especially un&ivorable 
results are being obtained , the samples of powder giving poor 
results will be changed everv three months. The hresh sample will 
be as nearly as practicable of the same weight or number of grains as 
the one previously used . A sample that has been in use for test pur- 
poses will not be added to the charge from which the fresh sample 
IS taken, but will be destroyed. No more than one sample' will t)e 
taken from any one chaiee, and a chai^ from which a sample has 
been taken will be marked so as to insure this. The necessary 
powder for replacing samples taken from charges will be obtained 
on requisition by coast defense ordnance officers, and the containers 
of the powder received for this purpose will be marked so as to be 
readily identified. A certain percentage of the powder ichmes 
assembled hereafter wiU have small bags containmg- powdei; lofv 
test purposes packed in the cartndge-storage cases » .Th0 inside^ 
of the glass bottles for holdii^g sajs^tples will be carefully, waeiietd and 
dried before adding a fresh sample of powder. Distilled water will, 
be used when praicticable, otherwise the purest water available* 
The drying will be done by the application of heat and not by 
wiping wim a cloth. 
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i66. Fredi samples will be taken from the charges or the bags 
contaming samples removed and the storaffe cases reseated under 
direction of the coast defense ordnance officer. 

566. A round of fixed ammunition representing each lot of 
powder will be disassembled annually about Xanuarv 1. for tiie 
purpose of obtakunff a fredi sample, and then reassemblea. A set 
of utures required for this work will be kept on hand by each 
coast defense ordnance officer. Oue will be exercised to replace 
the sample bv an equal weight of miitable powder, and befcnre 
reassembling fixed ammimition the material fumishea lor the pur- 
pose will be applied to the projectile in rear of the band to insure 
an air-tig^t jomt. 

667. Powdei^ttoraf e oases. — ^Whenever it may be necessary to 
delay using the powder in cases which have been opened , the fol- 
lowing method of resealing cases temporarily ss prescribed for' the 
proper protection of the smokeless-powder charges: 

568. Support the powder-storage case in a horizontal position on 
a VMe or bench , and after pressing the lid firmly on the case apply 
melted paraffin with a brush to the joint between the lid and the 
case, at the same time turning the latter rather rapidly at first, but 
more slowly as the paraffin sets. Each layer shoula be allowed 
to set before applying the next one. Before putting on the lid 
the joint between it and the case should be made clean and dry. 
Detailed instructions are contained in Ordnance pamphlet 1872. 

7SOJXOTILBS, FIXXXD AVD FUBBD. 

(See pars. 461 and 463.) 

STORAGE AND CARE. 

569. These projectiles will be stcnred in the ma^zines provided 
for them, piled, and painted as required by existmg orders. 

570. They will be kept dry as possible and free from rust. 

571. Whue premature explosions are not expected, projectiles 
filled and fusea will be handled with great care. 

INSPECTION. 

572. On account of the nature of the envelope, no inspection of 
the explosive is possible. The inspection of the projectiles will be 
limitea to seeing that the requirements of '^ Storage and care' ' are 
observed strictly. 

PROJECTILES FILLED BUT NOT FUSED. 

578. The fuse-hole plugs should be set up fairly tight to exclude 
moisture. Fuse seats should not be f<Mrmed unless it is actually 
intended to insert fuses. No dao^r from handlmg is to b6 ex- 
pected, but care will be taken. The necessary fuses, base covers, 
etc., required to complete their preparation for service should be 
on hand at all times in boxes properly marked for identification. 

t 

INSPECTION. 

574. Afl prescribed for projectiles, filled and fused. 



STORAGE AKB CARE OF EXPLOSIVES. 173 

FIXED AMMUiriTIOir. 

STORAGE AND CARE. 

675. Fixed ammunitioii for small arms or for cannon will prefer- 
ably not be stored in the same magazine with other explosives. If 
the magazine is damp, the boxes will be piled on skids with strips 
between tiers and a space between boxes in a tier to permit tne 
free circulation of air around the boxes. 

INSPECTION. 

676. The inspection at forts will be limited to seeing that the 
requirements for its storage and care are observed strictly. 



Chapter ZZVI. 

DEFINITIONS. 

Note. — In this chapter will be found defiinitionB of terms not 
found elsewhere in the book. To find any particular term see the 
index. 

677. Aiming. — See' Pointing. 

578. Ammnnition. — ^A general term applied to projectiles, ex- 
plosives used for propelling projectiles, explosives used for filling 
projectiles, primers used for discharging guns and mortara, ana 
ruses used for exploding projectiles. When the projectile, pro- 
pelling chaige^ and primer are held permanently together by a 
metallic case inclosing the powder and primer, or omerwise, in 
condition to be handfod as a unit in loading, the ammunition is 
called '^ fixed ammunition." When the projectile, propellinfi^ 
charge, and primer are not so held together, but are handlea 
separately in loading, the ammunition is called '^separate-loading 
ammunition." 

579. Ammunition truck. — A truck for carrying projectiles to the 
breech of cannon. 

580. Angle danger. — See Danger angle. 

581. Angle of departure. — The angular elevation of the line of 
departure above the line of sight. Quadrant angle of departure 
is the angular elevation of the line of departure above the hori- 
zontal pl^e through the muzzle of the gun in the firing position. 
(See fig. 15, par. 790.) 

582. Angle of depression. — The angular depression of the line 
of sight below the horizontal plane. (See fi^. 15, par. 790.) 

588. Angle of fall. — ^The angle between the line of fall and the 
horizontal plane through the muzzle of the gun in the firing posi- 
tion. It is often represented by its slope; for example, 1 on 10. 
(See fig. 15, par. 790.) 

584. Angle of impact. — ^The angle between the line of impact 
and the tangent to the surface at the point of impact. It is the 
complement of the angle of incidence. (See fig. 15, par. 790.) 

585. Angle of incidence. — The angle between the Ime of impact 
and the normal to the surface at the point of impact. (See ^. 15, 
par. 790.) 

586. Angle of jump. — ^The angular elevation of the line of depar- 
ture above the position of the axis of the bore at the time the piece 
was pointed. In determining the s]fi:ht or quadrant elevation to 
be used, this angle must be subtractea algebraically from the angle 

174 
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of -da^arture given in the range table; the angle of jionp differs 
for di&erent gune, camageS) and ranges, and is determined by 
expmm^it. 

587. Angle of splasii. — See Danger angle. 

588. Apron. — ^That portion of the superior slope of a parapet or 
the interior slope of a pit designed to protect the slopes against 
blast. 

589. Axis of cannon oi axis of bore.— ^The central line of the 
bore. 

690. Axis of tmnnions. — ^The central line of the trunnions. 

591. Azimntfa (of a point). — In coast artillery usage, ti^e hiori- 
zontal ansle measured in a clockwise direction from the south line 
through tne observer 's positicHi te the line from the- observer to the 
point. For example, tne azimutli of a point B from A is the ftngle 
(measured clockwise from the south) between the ni»i^ smd south 
line throufiji A and the line from A to B. The north point has an 
azimuth of 180°. ., 

592. Azinrath <liflereilce.^-The difference between two azinsnths 
of a point as read from two other points, aM, for exanr(de, the diffesr 
ence in azimuths of a target as read from the primary station and 
from the directiog point of the battery. * 

598. Ballistics.— That branch of the science of ^umiery which 
treats of the motion of projectiles. Interim ballaatLc&treats of the 
motion within the gun. Eixterior bftUasties treate of the motion 
outside of the, ^uii.' .• . / i ' 

594. Base Une.^**-A horizontal line - the 4engtiL and direction <]tf 
which have been determined . This UHe is used i(i position findii^, 
eiBpecially for long ranges;, the stations at its ends are called ''ob- 
ferving statipns . ' ' J t is ealled * ^right-handed "or * * left-handed, * * 
depending on whether the secondary station is to the right or left 
of the primary from the point of view- of. a person facing the field 
of fire. The oase end observing stations are called primary, eec- 
(mdsuy, or supplementary. 

595. Baise ring.-r-The metal ring which is bolted to the concrete 
of the emplacement and which supports the weight of the gun or 
mortar carriage. 

596. Battery. — One or more guns or mortars grouped with the 
object of concentrating th^ nre on a single tsufget and of being 
commanded directiy by a single individual, t(^ther with the 
Entire structure erected for their emplacement, protection, and 
■letvice. 

597. Battery parade. — ^The area in rear of the emplac^nenta where 
the gim or pit sections form. . . 

598. Battle area.-^As api^ed toa coast def ^ise or a tort command , 
the area covered by the armament of the coast defense or the fort 
command, lespectively. 

589: Battle chart. — A chart used in. fort, fire, ors mine command 
stations, showing the water area-covered by the annament of their 
respective commands. 

6001 Blending.— The process of mixing powders of the eamer or 
different lots so as to obtein chajsgee of uniform charactetistios. 
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iOl. Bote. — ^The mteiior of a cannon forwaid of the front face of 
the breechblock. It is ccMaposed of the gas check leat, the powder 
chamber, the centering slope, the forcing slope, and the rifled por- 
tion called the ''main bore." The length €f bare is the distance 
from the front face of the breedifolock proper (not the mushroom 
head) when in position to the face of the muzzle measured along 
the axis of the bore. 

MB. Bree<^ — The mass of metal behind the plane of the rear 
section of the bore of a cannon, the section being taken at right 
angles to the axis of the bore. 

m. Breechblock. — The metal plug which closes the breech of 
a cannon. 

0M. Breech baahinf . — ^That part of Ihe breech on the interior 
sur^Ke of whidi the threaded and slotted sectors of the breech 
recess are formed. 

006. Breech, Ikce of. — ^The rear plane of a cannon perpendicular 
to the axis of the bore. 

000. Breech meehantam. — ^The breechbtodc, obtun^ing device, 
firing mechanism, and all parts used in opemting the brMchblock 
of a cannon. 

007. Breech recess. — ^The opening in a cannon which receives 
the breechblock. 

000. Breech selnfoice.'— The part of a cannon in front of the 
breedbi and in rear of the trunnion band. 

000. Caliber. — ^The diameter of the bore in. inches, measured 
between diametrically opposite lands. It is the minimum diam- 
eter of the rifled portion of the cannon. 

010. Cannrni — ^Artillery weapcms from which projectiles are 
thrown by the force of expanding powder gases. (See Gun <x 
piece.) 

Cannon are of three classes: Gims, mortals, and howitzers. 

Guns are long (generally 30-^ csdiben), have flat trajectories, 
and are used for direct fire (not exceeding 20^), with high velocities. 

Mortars are 6h<Mrt (about 10 calibers), and are used for high-angle 
fire (above 45*'), with low velocities. 

Howitzers are short guns and are used for curved fire (not exceed- 
ing 45^), with low velocities. 

Gannon of the United States land service are classified according 
to their use into coast, siege, field, and mountain. 

Built-up cannon aro made by shrinking fofgings (jacket and 
hoops) over an inner tube. Wire-wound cannon are made by 
winding wire under tension around a tube; a jacket and hoops nay 
be shrunk over the wire-wound tube. 

Oil. Camumeer.^-Any man employed in the '^service of the 
piece." 

012. Capital. — ^As applied to an emplacement — the line through 
the pintle center bisectms the arc of the interior crest. As applied 
to a battery — ^the* perpendicular to the line of pinUe centers at its 
middle point. 

OlO. Ci9-sqiiare. — ^That part of a gun or mortar carriage which 
fits over the trunnion and holds the trunnion in the trunnion bed* 
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614. Ganiice or ]noiint.*-The means provided lor supporting a 
cannon. It includes the parts for givii^ elevation and direction, 
lor taldng up the recoil on dischaige, and for returning the piece to 
the firing position. 

616. Ganiace, fixed. — A mount provided for guns and mortars in 
permanent works and not designed to be moved from place to 
place. 

616. Ganiace, movaUe (wheeled movnt). — ^A carriage or mount 
provided wi& wheels for transjicnrtation of the piece mounted 
thereon. 

617. GanlaKeBr seadoftat.-*Thoee used for coast artillerv cannon. 
They may be divided into four classes, depending upon ttie nature 
of cover afforded by the emplacements. 

(a) Baibeite: Where the gun remains above the parapet for load- 
ing and filing. Barbette carriages aace used for guns of 3-inch or 
greater caliber. The pedestal mount is a type of Mtrbette carriage 
used for guns up to 6 inches in caliber. 

(6) Disappearing: Where the gun is raised above the paiapet for 
firmg and recoils under cover for loading. This me«mt is used for 
guns of 6-inch or greater caliber. 

. (e) MaslriTig parapet mount. — ^Where the gun remains above the 
parapet for loading and firing but can be lowered below the levels 
the crest for concealment. This mount is also called the balanced 
pillar mount and is used for guns up to 5 inches in^caliber. 

(d) Casemate. — ^Where the gun fij^s throiu^h a port. 

618. Cartridge. — ^A complete load of fixed ammunition (project 
tile, powder, and primer) as used in small arms. 

619. Cartridge bags. — bags used to hold the powder chaiges for 
cannon. 

620. Cartridge ease. — ^A container in whidi powder is sealed 
for shipment and storage. 

681. Case X, Cas^ n. Case m. — See Pointing. 

622. Centering slope. — ^The conical part of the bord between the 
powder chamber and the forcing slope. It is for the purpose of 
nringing the axis of the projectile in hne with the axis of the bore. 

623. Center of impact. — The mean position of the points of im- 
pact of the points of splash considered. 

624. Center of the target.— As used in coast artillerv practice, 
the point from which deviations are measured. (See Deviation). 

626, Center, plntle.-^See Pintle center. 

626. Charge. — The explosive placed in a gun or mortar behind 
the projectile as a propellant (propelling charge]|. Also the explo- 
fiive placed in the cavity of a piojoctiie (burfethigdiatge). 

627. Charge (or powder) section.^-One of the component parte 
of a chaige when the chaige is made up of two or more separate 
parts. - 

628. Chase. — That part of a cannon in front of the trunnion 
band. . : 

629. Chassis. — ^That part of a gun carriage upon \dneh the to^ 
carriage moves backward and forward. The chassis carries recoil 
rollers and the top carriage rests ui>on these rollers. 
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680. OlMid of file tnlectoiy. — ^The strairiit line jomng the ex- 
tzemities of the toajectnry, i. e., the straight line mxaa. the muzzle 
of the gun (in the niing pontion) to the point of i^kflh. (See ^. 
15, par. 790.) 

631. xniaometer. — Ajx instrument for measuring verticftl aiiglee 
with great accuracy; for example, the inchnaticm of the axis of 
the here to the horizontal. 

688. CUnometer xest.-*^A device inserted in the muzde of a gun 
for the purpose of supporting a clinometer; also called '*bore plug' - 
or "bore rest.** 

688. Coast aitOlecy milltta^--Troope of the oigoadzed mflttia 
<Hganized as coast artilleiy for the purpose of supplementing th« 
regular coast artillery in tune of war. 

684. Coast artillery aupporto. — Troops of the mobile army as- 
signed to coast artillery forts to repel land or landing attacks in the 
immediate vicinityof the fortifications. 

636. Corridor. — The uncovered paasageway in rear, of a traverse 
connecting two adjacent emplacements. 

636. Cortider wall. — ^The traverse wall along the corridor. 

637. Coimter-recoU buffers. — Devices on gun and mortar car- 
riages for the purp|06e of reducing the shock due. to tJbe. return of 
the piece to the firing position. 

688. Oounterweiffht. — ^The weight used in bringing a gun on a 
disappearing carriage to the firii^ position. The {Ht in the gun 
platform for the reception of the counterweight is called the counter- 
wei^tweU. 

639. Crow's nest. — ^A. recess on a parapet or traverse, used as an 
observing station. . 

640. Danger angle. — (Also called angle of splash). The angle 
Whidi the taageaat to .the trajectoy at the point of splash makes 
with the plane containing the point of splash and parallel to the 
horizontal plane through the muzale. of the piece in the firing 
pesiti<». <8ee fig. 15, par. 790.) 

Ott. Danger ivace. — ^The h(»izoiital distance within, which a 
tas^st of £b given heisht would be hit by a projectile. The dwi^r 
^Mce varies with the range, the flatness of the trajectory, Uie 
height of the taiget, and the hei^t of the gua above m» tawet. 

Ine maximum range which is all danger space is caU^ the 
!* danger range. '^ 

' 642. Data line. — ^A telephone iio» used for the transmlBfl]<m. of 
data. (See Intelligence Ime.) 

648. Datum point. — ^A fixed point, the aeimuth and range of 
which, from 4me or more observing stations, have been accurately 
determined. . . { . 

. 644. Deflection .T-^Tbe angle between the plane of sight and plane 
of departure; it is usually expressed as a reference number, and is 
set on on the sight deflection scale. 

646. Delivery table. — The hoist table from which the projectilee 
are delivered to the troeka. 



tM. JHauOf ol lMi4iiig.^The mean doifiity of the whole con- 
tents of the powder chamber. It is the ratio of the wei^t of the 
powder cfaaige to Ihe weight of a volume of distilled iroter at the 
temperature of maninHim denaity (39.2^ F.) which will fill the 
powder chamber. The formula for computing it i»^ 

J (denaity of loading) =27 .68 o/V 

in which ta is equal to the weight of the powder in pounds and V the 
volume of the chamber in cubic inches. 

WT. Deviation. — ^As used in coast artillery practice, deviations 
are either the horizontal distances of the points of splash from the 
center of the target, or the rectilinear coorainates of tnose distances. 
Deviations are measured in a plane passing through the water Ihie 
of the taiget and parallel to the horizontal plane tnrough the muz- 
zle of the piece in the firing position. ' ' 

(a) AbsolTlte devtattcn. — ^The shortest distance 'between the 
tienter of the taiget and the point of splash.* 

(b) lAteral deviation. — ^The distance between the plane of direc* 
tion and liie plane of splash measured (right or left) from the center 
of the tairget and perpendicular to the plane of direction. 

(e) Lo^tadinal deviation. — ^The perpendicular distance (over 
or ^ort) of the point ol spladh from tine verti<*al plane passinfi' 
through the center of the target and perpendicular to the plane (3 
direction. 

(d) Mdm lafteral deviation. — The algebraic mean of the lateral 
deviations of a series of shots. 

(e) Mean longitudinal deviation. — The algebraic mean of the 
longitudinal deviations of a series of shots. 

(J) Meanr absolute deviatioik. — ^The algebraic mean of the abso- 
lute deviations of a series of diots. 

(g) Bange deviatten. — ^The diHerence between the range to the 
tai^t (at the instant the projectile strikes) and the range to the 
pomt of splash. The range deviation is equal to the longitudinal 
deviation when the latersu. deviation is zero. 

648. Deviation, azimufh.-^The difference between the azi- 
muths from the directing point of the battery to thecenter of the 
target suod to the point of splash at the instant the projectile strikes* 

049* Difference chazt — ^A graphic device by means ol wMch the 
sange and azimuth of a target from one gun or station are obtained 
when the range and azimuth from oome other gun or station are 
known, 

$50. Diieoting point.— A point at or near the battery for which 
relocation is made at the plotting room. It is the point for which 
the gun center of the plotting board is adjusted. When the pintle 
center of a ^^un is ta^en as the directing point, such gun is called 
the '^directing win." 

661. Drift. — ^The divergence of the projectile from the plane oC 
departure due to the rotation of the projectile and the resistance 
of the air. It is affected by the ballistic character of the projectile. 
It is in the direction of rotation and for the United States service 
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rifled ganft it is to the rifl^t. It may be expvoiBed eitlier in ywds 
or degrees. 

668. Xleolrieiaa leigeant — An enlisted specialist of the nmicom* 
missioned staff coast artilleij com who is assigned to du^ in con* 
nection with the electrical installations of coast artillery mrts. 

658. Slevatiiic hand.— A band around a gun near the breech 
to which are attached the elevating arms. By means of the ele- 
vating gearing, the elevating arms give elevation to the gun. 

664. Xlevation. — ^The inclination in a vertical plane given to the 
axis of the bore in pointing a gun^ the angular elevation of the axis 
of the bore above the line of sight is the aiRat elevation; the anguiar 
elevation of the axis of the bore above tne horijsontal is the quad? 
rant elevation. 

666. Elevation table. — ^A table of ranges with corraKKmdiog 
quadrant elevatiom for a direct-fire gun on a mount provided, with 
an elevation device graduated in ranges. The quadrant elevatioiss 
tabulated in the elevation table are the angles of departure of the 
range table corrected for curvature of eartn, height of sights and 
jump. 

666. Emplacement. — ^Hiat part of the battery pertaining to the 
position, protection, and service of one gun, mortar, or group of 
mortars. 

667« Emplacement book. — ^A book containing all necessary data 
concerning the battery. 

668. Energy of the projectile. — ^The energy stored up in the pro- 
jectile by the force of the, expanding gases generated by the explo- 
sion of the powder charge. It is expressed usually in foot-tans» 
The formula for computing it is — 

E-WV 2/ (4480g), 

in which W is the weight of the projectile in pounds, V'its velocity 
in feet per second, and g the acceleration due to gravity (mean 
value 32.16). V may be taken as the velocity at any instant and 
the energy remaining at that instant can be aetermined from the 
formula. 

669. Engineer. — ^An enlisted specialist of the noncommissioned 
staff Coast Artillery Corps who, under the artillery enp;ineer, is 
placed in charge of one or more power plants at a coast artillery fort. 

660. Enlisted specialists. — ^Noncommissioned staff officers of the 
Coast Artillery Corps who are assigned to technical duties at coast 
artillery forts . The various grades are master electrician , enrineeri 
electrician sergeant first class, electrician sergeant second class, 
master gunner, and fireman. 

661. Equalizing pipe. — ^A pipe connecting the front ends of two 
recoil cylinders for the purpose of equalizing the pressure thereiii. 

662. . ISrosion. — The gradual enlargement and scoring of the bore 
due to the action of powder gases on the metal of the lands atid 
grooves. 
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' ttS. Xfior.-^As used m coast artillery ptacUi^y tsmn aie eiliier 
the borizoiital distances of the poinls of splash hmxk the center el 
impact, or the rectilinear coorainates of those distances. Errors 
are measured in a plane passing through the center of impact and 
parallel to the horizontal plane through the muzzle of the piece in 
tit6 firing position. 

(a) AbBOlute error. — ^The shortest distance bettreen the c^nterof 
inraact and the point of splash. 

* (0) Lateral error. — The distance between the plane of splash and 
a piane through the center oHmpact pafalkii t0 the phi96 of dixeo: 
tion, measured (right or left) from the center of impact and per- 
pendicular to the plane of direction. 

(c) Longitudinal error. — ^The. perpendicular distance (over or. 
short) of the point of splash from a vertical plane passtnj^ through- 
the center of impact and peinp|pKlicular to the plane of direction. 

(d) Mean absolute error.^The arithmetical mean of liie absolute' 
error of a series of shots. . 

(e) Mean lateral error. — ^The arithmetical mean of the lateral 
errors of a series of shots. 

(J) Mean longitudinal error. — ^The arithmetrical mean of the 
longitudinal errors of a series of shots. 

6M. Xnot, probable.— The probable error of a eun in any direc- 
tion is that error which is as likely to be exceededas not in the case 
of any single ^Qt o£ A. aeries fixed with the same elev^on and 
azimuth settings. This is equivalent to saying that in the lon^ 
run IK) per cent of sU fjbets^red wilOi the same elevatiofi and aei-i 
muth settings will have' an error less than the probable error. 

M. XKpHistro>-^Any siibstKDCe fay: wlrbee deccmpcwDition orectm^ 
bustion, saa is generated with great rapidity. Mihtary explosives 
consist of solids or liquids which, throi^h flie application of heat 
or ^ock, are susceptible of being converted suddenly into gases 
thibugh chemical reactions. * 

666. Exterior crest* — ^The line of intersection of the superior and 
fexterior slopes. 

667. Esleilor slope. — ^The outer slop^ of the battery. 

' 668. Field of fire. — The area covered by the armament of a 
battery, or with reference to a single gun, it is the axes covered 
|by that gun. 
v 669. nre area. — ^The area covered by the annamient of a ficd 

9epimand« ^ 

670. Fire control. — Fire control is the exercise of those tactical 
functions connected with the concentration and distribution '^f 
fire, including the assignment and identification of targets. 

671. Fire eontrol diagram. — ^A diagram showipg^ the aasignmejist 
6f batteries to fire or mine commands, the division of fort commands 
into fire and-mine conunands, the assignment ef aeaithlighlB»' and 
the system of communications for the tactical chain of command 
in any particular coast defense command. 

- 672. Fire^Qontrol installation. — ^The materiel as installed, which 
is employed in the fire control or fire direction of any unit, u called 
the '^fire-control installation" for that unit. 
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699. llR eontcol symbolsv-^Tke foUomig flymbok 'are :iigi9d in 
too-coutrol diftgramfl and for other purposes: 

F/G./3.. 

Fort Commander's Station C 

Primary Station,Rre Commond F ' 

SecondoiyStption.RreCommond F" 

SupplementoryStotion, FireCommond F"* 

fVimary Staiion«of a BaHery B* 

Secondary Statlon^ofa Battery B* 

Supplementary Sfation.pfa Bottery B" 

Battery Commander's Station BtC, 

FVimary Station, Mine Command M' 

Secondary Station, Mine Command M' 

Supplementary Station,Mtne Command M' 

Double Primary Station,MincCommand M^ @® 
DoubleS€^ondaryStation.MtneCommand M^' 

Separate Plotting Room P 

5eparafe Observing Room 

Emergency Station E 
Meteorological Station 
Tide Stat ion 
Searchilight 

Contrcrfler Booth 
Signal Station 
Rodio Station 
CobteT^rminal 

R3st Telephone SWiichbioprd 
Mining Cosemate 
Switchboard Roorh 
Powerhouse 
Central Powerhouse 
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Base liae .i^.^^^,,,,^,^,,^,,^^ 

Telephone line ^single) :.....*. 5. ^ . 

Telephone line (double)... ■ ■ . • . 

Speaking tube p q ->s 

Medhaaical range tvansmisedoi]:. ^ | ^ ""^ 

Electrical range transmission ... ^ y> ^ ^ 

Searchlight ecMdtEoller... . _. 

In general, where stations are combined in one room the letters 
representing each station will be inclosed in the symbol, for 
exa:mple: 

B. C station and primary combined [ ^9 J 

Primary station of a fire command and plotting y^ 
room combined [ ^ 

> 

Where stations are located in contact so that communication 
may be had by voice trough a passaee. door, window^ or voice 
tulle, the symbols for such stations will oe tangent to each other, 
the circles will be left open at the point of contact, and will be so 
placed as to indicate tne relative locations of the stations, for 
example: 

B.C. stations ...(BC m -^q 

Plotting rooms f p ^ ^1 P 

674. Wre direction. — Fire direction is the application of the 
methods and training necessary to secure accuracy of fire. A bat- 
tery commander exercises fire direction while the fire commander 
exercises fire control. 

676. Pire discipline. — The efficiency of persotmel in action, in- 
volving accuracy and alertness resultmg from organization, drill, 
and combined practice. It is measured by the length of time 
required to exercise fire control and fire direction; the time re- 
quired to assign taigets and to fire accurately. • 

676. Tire, kinds of: 

(a) Direct fire. — Fire with high velocities and with angles of 
elevation not exceeding 20**. 

(6) Curved fire. — Fire with low velocities and with angles of 
elevation not exceeding 45**. 

(c) High angle fire.— -Fire with low velocities arid with angles of 
elevation above 45®. 

677. Fireman. — ^An enlisted specialist of the noncommissioned 
staff Coast Artillery Corps, who under the engineer is assigned to 
duty for firing boilers, nmning engines, and other work in a power 
plant at a coast artillery fort. 

678. Forcing slope. — ^The part of the bore immediately in front 
of the centering slope. The rifling begins at the junction of the 
centering slope ana the forcing slope. The tops of the lands at 
this point are cut down so that less power is required at first to force 




ttMia through tJoB copper rotatiiiff band. The laikU <9Mmxk their 
full height at the front end of the lorcii:^ dope. 

979. Fort record book.— A permanent record book kept at each 
lort^ containing the history of the works,, their object, armament, 
scheme oi defense, and all informatioa of indue r^i^avding the 
equipment and installation. 

680. From battery. — ^The position, of a gun when withdrawn from 
its firing position. 

681. Fuse. — ^A device attached to a projectile for the piupoae ol 
causing the explosion of the bursting chaige either by impact or at 
the expiration of a certain time of flight. Fuses are claissifi^ accord- 
ing to construction^ as ring resistance, c^wnbination, time, and per- 
cussion, centrifugal, and detonating; they are classified accoraing 
to location in the projectile as point and base. 

682. Qalleiy. — ^Any paeaageway covered overhead and at the 
Sides. 

688. Gas check seat. — That part of the bore of a cannon where 
the gas check pad rests when the breechblock is closed. 

6M. Gun or piece. — ^A general term applied to any firearm fromi' 
which a missile is propelled by the force of expanaing gas. In a 
a restricted sense, tne term ''gun" is applied as denned uiider 
"Cannon." 

686. Gun levers. — Two steel arms on a disappearing carriage 
which support the gun at one end and the counterweight at the 
otiber end. The gun trunnions rest in trunnion heAa on die^gun 
levers, and the counterweight is suspended from a steel crosshead 
which joins the ends of the gun levers. The gun Ufv^its are pivt>ted 
near their middle uixm a gun-lever axle which rests in bronze 
bushed axle beds in tne top carriage. 

686. Gunnery. — ^The art and science of operating guns. 

687. Gun platform. — ^That part of the battery upon which the gun 
carriage rests. 

688. Harbor chart. — ^A chart showing the water area included in 
and adjacent to a fortified harbor. 

689. Height of site. — ^The altitude of the axis of the gun trunnions 
in the firing position above the plane of mean low water. (See fig. 
15, par. 790.) /. 

690. Hoist room. — The room in a battery containing the receivit^ 
ta]t>le of the aniinunition hoist. 

691. Hoop. — ^A forging superposed upon the jacket, tube, or 
qtherhoopeofac^LDnon. ^ 

692. Ill battery; — ^The position of a gun when ready for firing. 

693. InteUlgence line. — ^A telephone line used for me transmission 
of orders and messages as distingusahed from data. If practicable, 
a data line should never be used for anything except data. 

694. Interior crest. — ^The line of intersection of tue interior slope 
with the superior slope. It there be no interior slope, it is the line 
of intersection of the mterior wall and superior slope . 

696. I&terlor slope.-r-The inner slope of a parapet connecting the 
interior wall and superior slope. 

696. Interior wall.— The inner parapet wail. 

697, Jacket — ^The principal forging shrunk oA the breech end of 
a tube of a cannon. 

696. Jump. — See Angle of jump. 



. tMT. Lmdward definses.o-Thdae p&rtJuam of the defansefl ^dikh 
are provided to repel an attack horn tiie kmd acea in fear of or on 
the flank of permanent seacoast works. 

700. Line of departure. — ^The direction of the axis of the bor& 
when the projectile leaves the muzzle ol the gun. (See fig. 15, 
par. 790.) 

701. Line of direcilcnt.^-The atrai|^t line frcmi the u«zzie of the 
gun ^in the firing jxieition) to the center of the taiget at the instant 
the uiot strikes. (See %. 15, par. 790.) 

702. Line of fall. — ^The tangent to the trajectory at the poiiit of 
faU. (See fig. 15, par. 780.) 

708. Line of impact.— The tangent to the trajectory at the pafait 
of impact. (See fig. 15^ar. 790.) 

70A. Una of sight. — ^Tne axis of odlimation of the telescope or 
the straifi^t line passing through the sights of the piece; at the 
instant of fixing this linepasses through tae center of the target* 

705. Load. — ^A single charge of powder and a«ingle projectile asr 
combined for firing in a^gnli or mortar. 

706. Loading platform. — ^That surface upon which the cannoneers 
stand while Iflttding tbe piece. 

707. Loading tray. — A device used to protect the breech leceas 
while loeding the projectile. 

708. Lot. — ^A term used by manufacturers to designate a certain 
amount of cpq>loeive manum^tured at one time. All olihe explo- 
sive of one lot should possess uniform characteristics, 

700. ISafiUlM' gima.^^uns of one or more barrels uskig fixed 
amniunitaop and provided with OMchaniaih for continuous loading 
and firing. The mechanism may be operated by man power or by 
the force ol recoil. 

'Guna in which the force of recoil is used to. operate the breedi* 
block are termed *' semiautomatic. ** When this force is used also 
to load and fire the suns, they are termed ^'airliomatic.'' 

71^ ilfagaziiie.^— A Booin forBtQng^ of powder, primers, or fuses, 
eic. 

711. Ifanevveiing ringv — ^A large cast^iion ring embedded in the 
emplacement wall, ^inld tued in mechanical inaneuvers. . 

712. 'Master eledtician.-^An enlisted spcMinalist of tiie noncom- 
missioned staff Coast Artillery. Corps who ia assigned to dut^r as 
asidstpoit to the artillery engineer in connection with the electrical 
and power installations of a coast defense command. 

718. llaitter gmmer. — An enlisted specialist of the noncommis- 
sioned staff Coast Artillery Corps who Is assigned to duty asaesistant 
to I the artillery en^eer in connection with the prepamtion of 
chttrts, maps, drawings, range tables, etc., in a coast defense com- 
mand. 

'714. Mushroom head.-^The front part d tiie De Bange obturator. 

715. Mvztle.-^The front end of a cannon. The face of the 
muzzle is the front plane of the gun perpendicular to tiie axis of 
theboxe.' 

716v Mnzcte or Initial v^oeitSF.— The rate of travel in feet per 
second at which a projectile leaves the muzzle of a gun. 

717. Obturator.— ^A device for {)reventing the escape of gas. Ob- 
turation is the process of: preventing the escape of gair. 



71&; Pande slope.—- %e rear flbpe or wall.of an emfiiaeeitieiit. 

719. Pazadcm. — A stnictiiie m reftr of a hhUnsry for protection 
against fire from the rear. It may have interior, snpeiior, and 
exterior slopes. 

720. Parapet. — ^That part of a hattery which giveqrpioteetion Ito 
the armament and personnel from front fire. 

721. Peuetcatton.— This teim naed with g B Jewmce to a^piojecdle 
fired against armor signifies that the point of the projectile enteted 
the armor but the prcjectile did .not get all the way throng^. 

722. Peiforation.-^This term used with reference to a |»ojeetile 
fired against armor signifies that the pfojei^e paased entirely 
through the armor. 

728. Piece. — See Gim or piece. 

724. Pintle center. — ^The vertical axis about which a gim. or 
mortar cairi^ traverses. 

725. Pit. — That part of a mortar emplacement das^nated for 
mounting mie or mote mortars, usually two or lour. 

726. Plane of departure (also called plane of Hit), — The vertical 
plane containing the line of departure. 

727. Plane of direction. — ^The vertical xdame containing the line 
of direction. 

728. Plane of sight. — The vertical plane containing die line of 
sig^t. 

729. Plane of splash. — ^The vertical plane containing the chord 
of the trajectory. 

780. Point of iall. — ^The point at which the tcaloctery again 
pierces the horizontal plane thityagh the mozEle of t&egnn.- (See 
fig. 16, par. 790.) 

781. Point of impact. — The point at which the prD|ectile first 
strikes. When the j^rojectile strikes the- water beloie stzikiaig any 
object, the x)oint of impact and the point of splaiQi are^the same. 
(See fig. 15, par. 790.) 

782. Point of splash.— The point at which the tB^eotaypjirees 
the surface of the water. (See ^g, 15, par. 790.) 

788. PointiBg. — ^The operation of givmgp the dizectkm sad eleva- 
tion necessary to hit tiie tar^. When the sight is used it is called 
^'aiming" ; when the si^t is not used it is c^led *^]xpSKg/* .c 
There are three cases of pointing: 
Oase I. When direction and elevation ace both given by the 

sight. 
Case II. When direction is given by the sight and elevation 

by the rai^ scale on the carriage or by qUadxant. 
Case III. W&n direction.ki given by the asimalh scale and 
elevation by quadrant or by the range scale on tibe oaixiage. 
784. Position finder. — ^An instrument for locating a tai^t.. . 
^6. Position finding systeDL,r>-The termapplicd to ihe system 
used in determining tbe. range and direction t6 any taqpet ncni a 
battery or station. > 

786. Powder chamber. — ^The portion of the bore for the^fecep* 
tioii of the powder charge. • It is oetiraen i^hretKhjs&odm^md the 
centering slope. - f ' • «. ; ; .• 

• 787. Predieled peint.**^The point at whidbi it is estimated a 
target will arrive at theend of an assiuncd/ interval of time reckoned 
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from the time of the laet'obaervation on irhich die estimate is based; 
This interval of time is called the * ^ predicting intwval/ ' 

788. Predicter.-r-An accessory of the plotting board used to locate 
the positions of the predicted and the set-forward points on tiie 
plotting board. 

789. Pressure gauge. — ^A ^use placed in canson to measure the 
maximum pressure developed durmg firing. 

740. Primer .<^T!ie device used for Igniting the propelling charge. 
Primers may befrietion, pexcuesion, electric, or comnination (elec* 
trie and friction). 

741. Priming oharge or Igniter. — l^nall charges of black powder 
in the ends of powder sections necessary for the ignition of smoke* 
less powder. 

742. Projectile. — ^The term applied to a missile thrown from a 
firearm by an explosive. The pnncipal parts of an armor-piercing 
projectile are the ballistic cap, the armor-piercing cap, the nose or 
point, the ogive, the bourrelet, the body, the rotating^ band, the 
cavity, the base, the base plug, and the nise plug, as efiown in the 
accompanying dii^pram. ... 
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Fig. 14. 



The ballistic cap is for the purpose of reducing the effect of or Hie 
retardation due to the resistance of the air. It consists of a hollow 
metal cap placed over the armor-piercing cap. 

The armor-piercing cap is a piece of soft steel placed over the poiiat 
to prevent the point from bending or breaking ^n impact a^inst 
hard-faced armor, and to thereby, increase penetration. 

The lower part of the ogive is turned on to make a cylindrical 
bearing surface for the front jpart of the projectile. This surface, 
called the bourrelet, has a diameter slightly less than the caliber 
of the ^un, but greater than that of the cyfindrical portion of the 
projectile. 

The rotating band is forced through the rifling of the bore and 
gives rotation to the projectile. The rotating band also seals the 

Grooves and prevents the escape of gas. When the rifling is worn, 
,ue to erosion^ broader bands are necessary. Rotation is given to 
the projectile in order to prevent the projectile from tumbling end 
over end in the air. The rotation in our service is clockwise, as 
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viewed from tbe base of tlie projectile. The baee and fuse plugs 
are arranged to screw to the left, bo that the rotation of the projectile 
to the ri^t may have no tendency to unscrew them. 

Coast artillery projectiles are cast iron or steel. The service pro* 
jectiles are the armor-piercing shot, the armor-piercing shell, and 
the dirapnel. The ehot has a thicker wall amd eoatauis a sinaller 
bursting charge than the shell. For the uses of shot and shell* see 
paragraph 6. The shrapnel is a projectile which camee a number 
of bmlets to a distance from the gun and there disehaiges them over 
an extended area. 

748. Bacer.-*That part of a gun or mortar carnage which rests 
upon the traversing rollers. On gun carriaji;eB the chMais is Ix^ted 
to the racer, and on mortar carriages the side frames are bolted t6 
the racer. 

74i. Bantf . — ^An inclined plane serving as a me^^ns of travel from 
one level to another. 

740. !Ean|e. — In a limited sense, the horizontal distance from 
the gun to me taiget. In a general sense, it is applied to horizontal 
distances between position finder and tarcet, po6ltio& fin<^r and 

Splash, gun and splash, etc. The ran^ ofa shot is the horizontal 
istance from the muzzle of the gun in the firing position to the 
point of splash. (Practically the range is reckoned from the atis 
of the gun trunnioBS in the firing position, instead of from the 
muzzle, but the difference in range is negligible.) The ranffe used 
in ballistics is the horizontal distance from the muzzle of the gun 
in the firing position to the point of fall. (See fig. 15, par. 790.) 

7iS« Bttige-azlmufh table. — A table of ranges and the correspond- 
ing azimuths from a gun to points in the center of the main E^ipi 
channel or channels. It is kept at the gun and used for firing 
without the use of range-finding apparatus. 

747. Bange rake. — An instrument used for determining shorts 
and overs. The camera record is used whenever practicable in 
preference to the range rake record. 

743. Bange table.^A table of ^e elements of the trajectory of a 
particular cannon for a standard muzzle velocity and a given pro- 
jectile, 

¥ox direct fire guns, with the range as argument, are tabulated 
angle of departure; chahe^e in elevatwn for 10 yards in range; time 
of fli^t; single of fall; slope of fall; maximum ordinate; striking 
veloC4ty; perforation of Krupp armor at normal, and 30^ from nor- 
mal, impact; drift; and deflection tor 10 miles per hour wind com- 
ponent.- The ballistic coefficient used in calculating the table is 
shown. 

For indirect fire cannon, with elevations and zones as arguments, 
are tabulated range; time of flight; drift; angle of fall; maximum 
ordinate; striking velocity; and perforation of deck steel. 

748, Bapid-^fire gun.— A single^barrel breech-loading gun pro- 
vided with breech mechanism, mounting, and facilities for loadW, 
aiming, and firing with great rapidity. The breech mechanism^ 
operated by a single motion of the handle or lever. The smaller 
calibers use fixed ammunition. 

750. Bated men. — Enlisted men who have passed examinations 
for the positions and who have been rated by the coast defense. 
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connDaiider as gun commanderB, gun pointers, ohaBTveiB, plotters, 
casemate electricians, chief plant^n, and chief loaders. (See 
Appendix A.) 

761. Bear slope. — ^The slope in rear to the battery parade. 

762. BeceiTii^; table. — ^The hoist table on which projectiles are 
placed preparatory to raising. 

768. BecoU.— Ilie backmid movement of the gun on firing. 
Counter recoil is the return of the ^pm in battery. 

764. Beooil cylinders. — Hydraubc cylinders for controlling the 
recoil. 

766. Becoil buffers. — Devices on gun carriages for the purpose 
of reducing the chock due to abnormally excessive recoil. 

766. Belerence numbers. — ^The numbers of the graduations of 
some scales of computinjg and correcting instruments employed in 
gunnery, their object bemg to avoid the liability to error tnat arises 
&om me use of ''right'^ and '4eft'' in deflection corrections, and of 
"plus'* and "minus** in range corrections. 

767. Belocation of a target. — A process whereby the range and 
azimuth of a taiget from a point may be obtained without observa- 
tioBi when the range and azimuth of the taiget is known from some 
other point. 

768. Bifling. — Helical grooves cut in the surface of the bore lor 
the purpose of giving a rotary motion to the projectile. The rib 
of metal between two adjacent grooves is called a "land.** . (See 
Twist of rifling.) 

769. Bimbases. — ^The masses of metal imiting the trunnicms of 
a caimon with the trunni(Xi band. 

760. Bound. — ^The firing of a single load from each gun of a. bat- 
tery not simultaneously. 

761. SalTO. — ^The simultaneous firing of a single load from each 
^:un or mortar of a battery or from each mortar of a pit. The former 
IS called a ' * battery salvo ' ' and the latter a " pit salvo. * * 

762. Salvo point. — ^A selected point on which a salvo from ime 
or more batteries may be centered, the range and azimuth having 
been carefully determined. 

768. Salvo table. — ^A table giving ranges and azimuths of salvo 
points. 

764« Serving table.~^A table for keeping a supply of projectiles 
(for the intennediate or minor armament) convenient to the breech 
during firing. 

766. Set-foiward potnt.-^A point on the course of a target in 
advance of the plotted point at which it is estimated that a target 
will arrive, at tne end of the predictiag interval plus the time of 
flight for the range. It is located (on the plotting board) by laying 
on from the last plotted position of the target, along the estimated 
course of the ts^^t, a aistance equal to the travel of. the taiget 
during the predicting interval plus the time of flight. 

7€i6. Shell. — A projectile witn a large cavity for eKplosive. . 
. 767. Shell filler. — ^An explosive used to make up the bursting 
charge in a projectile. 

768. Shell roam or shot romn. — ^A room for the storage of pro- 
jectiles. 
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789. Shell tmcet.-^A device attacHed to the baae of a projectile 
which enables its fli^t to be followed. In the daytime a smoke 
(which is visible) is emitted and at night a bright flame. 

770. Shot. — ^A projectile with a small cavity for explosive; also 
the firing of a single load from a single gun or mortar. 

771. Shot gallery. — ^A gallery for tne stcanig^ of projectiles. 

773. Shot hoist. — ^A device for raising pojectiles team the hoist 
room to the loading or track platform. Sometimes called ammu- 
nition hoist. 

778. Shot hoist well. — The shaft through which the projectile 
hoist operates. 

774. Shot tongs. — A device used in lifting projectiles. 

776. Sight. — A device by idiidi the gun pointer gives the gun 
the proper direction for firing. Sights are of two classes, open a»d 
telescopic. 

776. Sight- standard. — ^The upright on the carriage which sup^ 
f>orts the sight. 

777. . Splash, angle of. — See Danger ande. ■ 

778. Splash, point of. — See Point oi splash. 

779. Striking Velocity.— -Hie velocity of the projectile at the 
point of impact. 

780. Siihcaliber platf ozm. — ^A platform attached to a disappearing 
gun carriage for the support of tne breech detail during strocaliber 
practice. 

781. Subcaliber tube. — ^A small gun which is fitted in the bore 
of af^un of laiger caliber. 

782. Superior slope. — The top slope oi a parapet or traverse. 
788. Swell of the muzsle. — ^The enlaigemient of the exterior of 

a cannon at the muzzle. 

.784. Targ. — ^The piece of metal (or other material) used to mdi- 
cate the intersectkm of the arms on the plotting board. 

786. Throttling bar. — ^A bar in the recoil cylinder to regulate the 
size of the mfice through which the oil escapes from one side of 
the piston head to the other. 

786. Throttling pipe. — ^A pipe connecting the rear ends of two 
reei^ cylinders. The throttling and the equalizing pipes are 
joined by a connecting pipe through which oil flows from one end 
of the cylinders to tfaa^ otner without pasang through the piston 
heads. The amount of oil which paases through tiie connecting 
pipe is controlled by the throttling valve. The recoil of the gun 
can be contre^led to a certain extent by varying the setting of the 
throttliiig valve. 

787. Time interval bell er T. I. beU.-*-A bell to indicate the 
observing interval. B^ls ring sunultaneously at the emplacO'* 
ments and the observing stations. They are operated by a clock 
or a motor. 

788. Time interval ztoatdtt, — ^The ordinary stop watch. 

789. Tep carriage .-^The top carriage is a part of the gun carriages 
for guns of 8-inch or greater caliber and for 6-inch guns motmted on 
disappearing carriages. It consists of the recoil cylinders, the 
axle bed siae^frameSr and the connecting pipes and transoms. 

790. Trajeotory. — The curve described by the center of gravity 
of the projectile in passing from the muzzle of the gun to the point 
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of impact. The lateral travel of the projectile is not pToportioiul 

to the lange, and the trajectory is, tnerefore, in general, a curve 
of double curvature, convex to the plane of departure. The tra- 
jectory of the tange tablee ianorea me deflectinf^ forces, and lies 
in the plane of departure. Deflections due to wind and drift are 
considered eeparately. There ia no appreciable error introduced 
by considering liiB tmjectiay ae a plane curve lying in a vertical 
plane. 

The "principle " of the rigidity of the trajectory asmmes that the 
figure wboee outline ia compoBed of the trajectory and its chord, 
behaves as if it were cut out of cardboard and rotated up and down 
with the muzzle of the pm aa a center. For example, in fig. 15, 
according to this principle, it is asBUined that the shape of the 
trajectory is the mme ae if the point 8 were in the horizontal plane 
through the muzzle of the gun, and the angle ESO is equal to the 
angle of fall for a horizontiJ range equivalent to OS. 

OPS - QB — Bangtorsbot. 

F - TW -Target. 

I - FOS - Xiigla ol dtonnlaiu 

B — ESQ —AnBe of ■pStab—danga' angle. 

W - EOS -Anp( at departim. 

LY — BOF — QiUdiant angle ol departure, 

OH - AFO-Aigle otMT (range teble) ror 

OW — bctiiontal nuge OF. 

AF - BIT -ADrieallmpBet. 

BI - BIO -Augltol Incidence. 

791. Travel of imJettUe.— The distdnce from the base of the pro- 
jectile in its seat to the face of the muzzle of the cannon. 

T9S. TtaverTC. — The structure protecting- the armament and 
peraonBol from flank ftv, 

7B8. Travene slope or wall.— The aide slope or wall of the trav- 

794. Traveralng circle.— The metal which is bolted to the con- 



796. Travenlns tallers. — Rollers which rest upon the base ring 
8i|d which enable the gun or mortar carrii^ to be given motiim 
rijrht or left. 

796. Tripping. — The act of releasing the counterweights of a dis- 
I appearing carriage, and thus cawdng the piece to go into its firing 

position, 

797. Truck platform. — If the ammunition trucks nm on a differ- 
ent surface from that of the loading platfonn, this surface is called 
tbe "truck platfonn. " 

798. ^nimlODB. — The cylinders whi^ rest in bearing surfaces of 
the carriage called "trunnion beds." Their axis is perpendicular 
t«!theaxisbf the bore and ordinarily m the same plane; they con- 
nect the cannon with the canine utd trammit the force of recoil 
fr^m one tothe other. The faces of the trunnions are the end ptoses 
perpendicular to their axis. , , 

I7SA. TnitaaiQB . bvifiir^Tho. tiooj) of which the trunnions of a 
cUlnon form a mrt. 
800. Tube.— The inner cylinder of a cannon. 
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801. Twist of rifling. — ^The inclination of the grooves to the axis 
of the gon at any point. When this inclination is constant tibe 
twist is unifonn; when it increases from the breech to a point near 
the muzzle it is increasing. Twist is generally expressed in turns 
I>er caliber, e. g., one turn in 50 calibers, meaning that the projec- 
tile makes one complete rotation in passing over a distance equal to 
50 calibers, provided the twist were uniform. In most of the major 
caliber gims in our service, the twist increases from one turn in 50 
calibers to one turn in 25 calibers at a short distance from the 
muzzle and beyond that point it is uniform. 

SOS. Velocity. — ^As used in coast artillery practice, velocity is the 
rate of travel of a prolectile in feet per second. The velocity at the 
muzzle is the * 'initial " or * 'muzzle " velocity. The velocity at the 
point of impact is the "striking" velocity. The velocity at any 
point of the trajectory between the muzzle and the poiat of impact 
is the ''remainmg" velocity at that point. 

808. Vent. — ^A small channel leading from the exterior of the 
cannon to the powder chamber for the ignition of the powder chaige. 
It is an ' * axial vent " when it is in line with the axis of the bore . It 
is a ''radial vent" when it is at right angles to the axis of the bore. 

804. Zone. — In mortar firins^, the area in which projectiles bAl for 
a given chaige of powder, when the elevation is varied between 
the minimum and maximum. 

It is also used with reference to other divisions of the defensive 
area, as ' ' outer defense zone,*' ' ' inner defense zone, " etc . See also 
Zone, 50 per cent. 

808. Zone, 80 per cent (sometimes called probable soxie). — ^The 
space bounded by two parallel lines within which 50 per cent of the 
points of impact of all shots fired with the same elevation and azi- 
muth settings will probably lie. The width of the 50 per cent zoij.e 
in any direction is equal to twice the probable error m that direc- 
tion. The area common to the 50 per cent lateral zone and the 50 
per cent longitudinal zone is the 25 per cent rectangle. 

gowo^—u— 13 
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SlO, Ttte qualifyliig mark for classificatioa aa tiist m- second clasa 
euumerwill beiaea(£ caae not leee than an&veiage of 75 percent. 
Whenever, duiing the progrees of the examination of a candidate 
for eithez grade, the sum of the marks received on subjects for 
which he has alieadj^ been exanuned, increased by Uie maTimiim 
allowed tor the remaining BubjectB, ie lees than 75, he will be dta- 

aualified and his examination will be discontinued. Whenever, 
uring the progreee of the examination of a candidate for eilhw 
grade, the sum of the marks received on the subjects in which he 
has already been examined ia 75 or more, he will be qualified with- 
out any further examination. 

811. The board will keep a record of its marks during the exam- 
ination, but these marks will not be published in orders. The 
report of the hoard on each company will be sent as soon as practi- 
caole after the completion of the examination to the coast defense 
commands, who mU publish an order announcing the names of 
those who have qualified as iinrt and second class gunners, and the 
date of qualification (the date of the completion of the company 
examination being taken as the date of qualification). 



E13. The scoDe of the exsminatioiiB for the fiiat and second cIms 



(a) TiiaaibiutblTutniiiKmt(tlii»nitl(B],6; praotlMl, 10) 11 

Ml}atUalBtluiidattliwro()ia{t&Boratl«l.»:i»Mtiti*l,30). ThBOW' 
didate wtU act Wlam aa Noa. 1, 2, 3, 4. and E vWa MtuUat a 
dOTtng tar^t (If piHctloalile), or In aa many of tlmsa positions as 

tlMboaid mar direct SO 

ic) A<inliigaDdUylDifnn>0'>B0itaT3.praatlcal ..: If 

(dj Time-range bootil (giins) and time^ilmutb board (mortat^, t*»^ 

(«) De*nttiii»,cix'D.ii':::;:;:;;;::^:; :;;;:!:;:;;;::;!::""! ;:;;:■" « 

(/>WarBtiIpa,olia»otBriitlo(oator«( i 

) ezAmioMion oi cuididatee ioi fiist^clasB gunnara of ofKUnBa- 
asaigned exclusively to npid-fize guns not proTidea vUb 
ate position finding Bystem will include the ftJlowii^ head 



-dUi rauuMn: 

imtmnkHi, nt>mej>claCun>, and aervlco d[ guns La wUcb UiecaD- 

uidate^i conroany Is a^stgneil ... , ] 

in KaUrial ti and tile duties tatlieli»diB( room (eiMptelectrkBl ptlD- 



itoleatavoitedj., 

i) Cordage, 
Unileaf 



For flntolaaa gmmers: 
/.I />._ —^ pnasivi 

BOge and in ot ttie aiimnoi iiiatitim«aC and platuiig board. . . 
CngbiM, EBnerators, tranafonneia, starago batterlM, a—* ——'■"-*" 
anigiied to ttaao 
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(/) Deflnitiona C.A.D.R S 
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SZAMXITATIOXr FOR SPECIAL BJkTJXQS, . 

818. In each company of coast artillery, examinations will be 
held by the company commander under the direction of the fire 
or mine commanaer, at such times as the latter may prescribe, for 
the puipose of determining enlisted men who are qualified for 
appointment to rated positions. 

814. Records will be kept in each company in the form of eligible 
lists for each rated {KMsition to which enlistea men of the company 
may be appointed. 

816. Examination for rated positions will be confined to first- 
class e:mmers or enlisted men who have once been classified as 
first-class gunners. Candidates who pass with an average of 75 
pter cent an^r of the examinations prescribed for rated enlii^ed men 
will be carried on the eligible list for appointment to the corre- 
sponding rated position for a period of three years from the date 
of examination. 

816. Enlisted men on the eligible list for a rated position will be 
classified as first-class gunners from the date of qualification and 
so announced in coast defense orders, and such classification will 
be continued for the time they are entitled to remain on such 
eligible list. When a man's term of eligibility for any rated jwei- 
tion expires he may be continued in such, rated position or on the 
corresponding eligible list by paaang a new examination for such 
rated position, and his classification as first-class guimer will be 
continued without further examination. 

817. The same enlisted man may be carried on several eligible 
lists provided he passes satisfactorfly the prescribed examinations 
for such rated positions. 

818. Prior to the examination for the rated positions of observers, 
first or second class, or gun points, the candidates wiU be exam- 
ined by the post surgeon for defective vision, and no candidate 
will be rated for these positions who has any defect in vision which 
would impair his efficiency. 

810. An enlisted man holding a rated position need not be re- 
qtdred to take the examination for that position imtll the termi- 
nation of the three-year period from the oate of his last classifica- 
tion as a first-class gunner, unless his qualifications for the position 
he holds have not Been established to the satisfaction of the fire or 
mine conmiander concerned or the coast defense commander^ in 
which case he will be reqidred to take the examination for that 
position at each time aa may be prescribed by the fire or mine 
commander concerned. In the event of his failure to pass satis- 
factorily the prescribed examination he will be dloated imme- 
diately by the coast defense commands. 

880. The scope of the examination for each of the rated positions 
will be as follows: 
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GUN COHHANDEB AND QW POIHnEB. 

I. Definitionfl O.A.D.R. 
II. Gun and carnage. 

(a) Nomenclature, purpoae, and action of Beveral 

parts. 
(5) Packing stuffing boxes and cleaning recoil cylin- 
ders. 

(c) Adjustment of — 

Quadrant elevation device, sight standard, 
throttling valve, gas check pad, elevating 
gear, grease cups, and firing mechimism. 

(d) Care and preservation, including care of hand 

counterweights, oiling, and painting. 
III. Powders, projectiles, fuses, and primers. 

(a) Blending powder and preparation of powder 

chaiges. 

(b) Filling and fusinff ];«ojectiles. 

(c) Painting projectiles. 

IV. Prepaxations for service or subcaliber practice. 
V. Service of the piece. 

(a) Duties of each member of the gun section under 
all conditions. 
VI. Precautions for safety at the batteoy. 
VII. Pointing. 

'a) Methods of pointing and pointing tests. 
b) The telesQopic sight (the quadrant foi* mortars), 
cj Einergency system and salvo points. 
[a) Bore sightuig and orientation. 
VIII. Regulations governing service and subcaliber practice 
so far as they affect the service at the emplaeenients. 
IX. Mounting and dismounting guBA and oanaages. 
X. Characteristic features of the several classes of warships 
^neral knowledge of local shipping, of channels lead- 
ing to the harbor, and of ranges to prominent fixed 
objects in the field of fire of the battery. 

PLorrBK. 

I. Definitions 0. A. D. R. 
II. Position finding system. 

(a) Detailed knowledge of system employed at the 

battery. 

(b) Indication and identification of targets. 

(c) Duties of each member of the range section under 

all conditions. 
((f) Emergency system and salvo points. 
III. Position finding appamtns. 

(a) A detailed Knowledge d adjustments and use of 

all position ifindii^ apparatus used in the plot- 

ting room. 
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IV. Elementary gunnery. 

(a) Explanation of the several corrections to be ap- 

plied to the observed range to obtain the cor- 
rected range. 

(h) Effect on the flight of the projectile of variations in 
the density of the air; the direction and ve- 
locity of the wind. 

(c) Use of trial shots and application of data obtained 
from them (problem). 
y. Preparation of taiget practice records. 

OBSERVER (first OR SBOOND CLASS). 

I. Definitions 0. A. D. R.. 
II. Position finding svstem. 

ia) Detailed description of that in use at the battery. 

(b) Indication and identification of targets. 

(c) Emergency system and salvo points. 

III. Position finding apparatus. 

(a) A detailed knowledge of adjustment and use of all ] 

observing instruments and range finders in use 
at the battery. 

(6) Use of the telephone. 

IV. Chwacteristic features of the several classes of warships, 

^neral knowledge of local shipping, of channels lead- 
ing to the harbor, and of ranges to prominent fixed ob- 
jects in the field of fire of the battery. 

OASBICA'TE ELEOTRIOIAK. 

I. Definitions 0» A. D. R. 
II. Casemate apparatus. 
(a) Nomenclature. 

\bS TetAxng. ^ 

[c) Circuits. 
) Maintenance^ 
III. Troubles and remedies. 
) Lamps and bells. 
) Switches. 
h) Ammeters and voltmetets. 
{a) Telephones. 
[e) En^nes and machines, 

CBIBV PLANTER* 



I. DefinitionsC.A. D.R. 
II. Mine planting nu^xial* 

(a) Voltmeter test of a mine circuit. 
lb) Hydraulic jacks. 

[e) Nomenclature and use of apparatus aboard mine 
planters used in plantine mines. 

(d) Capacity of falls and windhes. 

[e) Automatic anchor. 
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III. DriU. 

(a) Duties of noncommissioiied officer on distribution 

box boat. 

(b) Duties of noncommissioned officer in charge of 

plantmg mines from mine planter. 

(c) Boat drill with yawl boat. 
IV. Emergencies. 

V. Cordage. 

CHIEF LOADER. 

I. Definitions C. A. D. R. 
II. Explosives. 

'a) Storage of explosives. 

b) Guncotton. 

[cj Drying guncotton and guncotton primers. 

Preparation of guncotton primers from square 
cakes. 
[«) Dynamite. 
Nitroglycerine. 

Evidence of free nitroglycerine in dynamite. 
Method of decomposing nitroglycerine to render 
it harmless. 
(i) Preparation of priming charges. 
0') Trotol. 

III. Fuses. 
[a) Description. 

6) Tests. 

[c} Storage of fuses. 

Preparation of fuses for loading plugs. 

IV. Loading-room duties. 

(a) Testing transformer and measuring the resistance 
of its circuits. 

(h) Assembling and testing a compound plu^. 

(c) Loading a mine and preparing it for delivery to 
planter. 
V. Unloading mines. 

(a) Precautions. 

b) Eetuming charge to storage boxes. 

[c) Determination of amount of water to add te gun- 
cotton. 
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Armor-pinrcliig cap, dc 

Member of gun battery manning party.. _.. 
Member of mine comniBJid mannibg party. . 
Member of mortar battery manntmr cvty . . 



Ailmutii deviation, dcflnltloo ; M8 

Aximnth dl^rence, definition SIS 

Aliiiinth Indices. 31» 

Admnlh instnmunt, description ot. . S8S 

Aibiuith keeper, member or mortar batteiT nuuuiJDg part; 87 

A«lmatli teller (mortar batteryj, duties M.,,L n 



Ballistio eaip, dednlticn. 

Ballistics, dcdnltiou 

Barbatts oanlag«, daflnltim 
Barometw, dcscrtptloD of.. . 
Bai, tbiotttiiigi dafiniUm. ■ 
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Batt£ky oohmand— Continued. Pamgnwli* 

Datids of battery commander 43-66 

Duties of emplacement officer '. 05-d8 

Duties of gun £^d pit commander 69-71 

Duties of gun poinlv ^ 72 

Duties of mec&anic , 73 

Duties of range officer , 57-60 

Emergency conditions 64*M 

Equipment, implements, and reserve ammun^ion lor 45 

Fire-control installation, chanees in , . . 47, 48 

Fire direction and fire control for 52 

Improvement in drill or devices 49 

Inspection by fort commander 51 

Location of battery commander , 53 

Manning table for 26 

Observers of 61-63 

Plotter, responsibility of 64 

Responsibility of battery commander 1 ■ 44 

Subcaliber practice of, in emergency condition » , ^ , 56 

Symbols for stations 673 

Training of details iot fire, mine, and fort commanders' stations 50 

Training of range sections and telephone operators 50 

Battery commandee: 

Duties after firing piece ..,* 239 

Duties of, at 12-incn mortar drill 116 

Duties of, in connection with firing minor armament « 100 

Duties of , In general ,,., 43-56 

How to assign officers 35 

Indicating targets 77 

Location of ^ 5B 

Member of gun battery manning party 76 

Member of mortar battery manning party 87 

Responsibility for property 406 

Responsibility of « »..-..,. 44 

Traming of gun commander and gun pointws 204 

Battery commander, assistant, member of mortar battery manning party . 87 
Battery commander's observer, member of mortar battery manning 
party '. 87 

B ATTEST COMMANDEB'S STATION: 

Manning party for .-...-.. , 93 

Manning party fw (gun battery) 76 

ICanning party for (mortar battery) >. 87 

Battery for firing, furnished and maintained by 409 

Battery parade, definition , 597 

Battery salvo, definition .-,, 761 

Battle area, definition ..-..„- 698 

Battle chart , definition 699 

Bell, time interval (T. 1), definition , 787 

Benches, circular, supplied by - 408 

Bench tools, furnished bv 409 

Black powder, storage of. 490 

Blending, deflnltian 600 

BoASD or ezahination: 

For gunners, how organised ,. 806 

For gunners, keeping of records 811 

Boats* 

ArtiUery, inspection of 308,309 

Artillery . when to leave moorings , ^ 311 

Distribution box, assignment of. .....* 310 

Inspection of - •-.-..« 341 

Manning table for ^ 26 

Book: 

Emplacement, definition m.....^.*.. .«....>. 657 

Emplacement, inspection of , 341 

Fort record, definition ..-.,. 679 

Boss: 

Definition 601 

How cleaned after firing... , 299 

Boresirfiting 21»-22» 

Bourrewt, definition , - *. 742 



Bbsbch: Paragraph. 

Deflnitkn 602 

Closing model 1S88, 13-faidh gun (barbette carriage) 179 

Closing model 1888, 13-inoh gun (disappearing carriage) 130 

Closing model 1888, 14-incli gun (disappearing carriage) 139 

Closing model 1805, 12-iDch gun (disappearing carriage) 141 

Closing model 1806, 14-inoh gun (disappearing carriage; 141 

Face of, definition 605 

Opening model 1888, 12-inch gun (barbette carriage) 178 

Opening model 1888, 12-inch gun (disappearing carriage) 138 

Opening model 1888, 14-inoh gun (disapx)earing carriage) 138 

Opening model 1895, 12-inch gun (disappearing carriage) 140 

Opening model 1895, 14-ineh gun (disappearing carriage) 140 

To open and close on 12-4nch gun (barbette carriage) 177 

Bbeechblock: 

Definition 608 

Dismantling of 453 

How cleaned after firing 239 

Breedi bushing, definition 604 

Bbeech mbchanism: 

Definition 606 

ExaminatioQ of 458 

Breech recess, definition 60? 

Breech reinforce, definition 606 

Buffers, oounter^^coil. definition 637 

Buffers, recoil, definitioa 755 

Budes used in signaling 214 

Buildings, inspection of general condition 341 

Built-up cannon, definition 610 

Bursting charge, definition 620 

C. 

Cable: 

Inspection of storage of 341 

Submarine mine, when tested 326 

Testing records, examinatt<m of. 341 

Caliber, definition 600 

Cameras, and supplies, furnished and maintained by 409 

Cankon: 

Axisof,d«fiiation.. 580 

Built up 610 

Claarifleatieii of 610 

Definition..... 610 

Wire wound* definiticn 610 

Cannoneer, definition..-. 6U 

Cap, armorHaierdng, definition. 743 

Cap,baUUrtJc,defimtion.... 74tt 

Cap-square, diaflnition 613 

Capital, definitioB...... 612 

Caretaker dotaohmentBi regulations for 470-477 

Cabriaobs: 

Balanced pillar, dofinition 617 

Barbette, definition. 617 

Care of.... 443-452 

Casemate, definition 617 

DefinlUon 614 

DtsappMriing, description 617 

Fixed, definition 616 

Furnished and maintained by •.-. ..« 409 

MasUng pan^et aoont, daflnitlon _ 617 

Movable (wheeled mountB), definition 616 

Painting of 426 

Seoooast, definition '. 617 

Gabtbox^b: 

Definition 618 

Use of, for fixed ammunition 198-202 

Cartridge bags, definition -. 619 

Cartridge case, definition 620 

Casb I: 

Definition of. 738 

Use of 80,223 



Case II: Paragraph. 

Definition of 733 

Use of 80,223 

Cash III: 

Definition of. 733 

Use of 80,223 

Case, cartridge, definition 620 

Cases, metallic, care of 466 

Casemate carriages, definition. 617 

Casemate dLectrician, scope of examination far 820 

Centering dope, defiidti<m 622 

Center of impact^ definition. 623 

Center of tai^et, definition .« 624 

Center . itotle, definition 625 

Central neatix^ plant, under control of 318 

Chamber, powder, definitian 736 

Charge, dimnition 626 

Charge (or powder) section , definition 627 

Chart, battle, definition.. : 599 

Chart, difference, definition. ; 649 

Chart, harbor, definition 688 

Chase, definition 628 

Chassis, definition 629 

Chief loader, scope of examination for. 820 

Chief planter . scope of examination for 820 

Chora of the trajectory, definition 630 

Circle, traversing 794 

Circular benches, supplied by 408 

Clinometer, definition 631 

Clinometer rest, definition 63)2 

Coast Artillery command, units of the tactical cfaaUi ^ 12 

Coast Artillery company. {See Company, Coast Artillery Corps.) 

Coast Artillery companies, assignment 01 ...1 20 

Coast Artillery Corps company, size of , , 19 

Coast Artillery inspection. (See Inspection.) 

Coast Artillery mat^el, responsibility for 408 

Coast Artillery militia, definition : 633 

Coast Astillebt sxtpfobts: 

Definition ..:.. 634 

Use of. 2 

Coast Artillery troops, use of. : 2 

Coast defense adjutant, duties of. 313 

Coast defense armament , , , 4 

Coast DEFENSE abtillebt enginbeb ^ 314-326 

App<^1inent of 314 

Asastanoe to ordnance officer... 321 

Control of enlisted specialists : 322,323 

Estimates, submitted by 319 

Inspection of property 314 

Operation of nro conti'ol communicati<ms 318 

Operating of heating plants 318 

Operation ofice and pumping plants 318 

Operating of lighting plants 31$ 

Operation of poww plants and power distribution 318 

Operation of searchlights 318 

Property accountability 314 

Beports on internal c(»nbustion eztgines 320 

Request to ordnance officer for assistance 32d 

Requisitions, submitted by 315 

Returns, rendered by 316 

Stores, issued by 316 

Test of submarine mine cable. •. 326 

Transfer of property from one fort to another 317 

COASTE DEFENSE -COMMAND: 

Cluster on * .; 298-334 

By whom designated ■. 299 

Composition of ; 12,18,298 

Control of command with reference to drill and supplies 305 

Coast defense commandeb: 

Assignment of i 31 

Control of boats ; 307 



OoAtST DKTBNSK coMMAin>sii--Coxitinaed. Paragraph. 

Control of eommand in action 303 

Control of searchlisfats 345,347,348,362 

Deatmated as tactical and adminJHtratiTe officer 300 

Detailing aasistanta to artillery engineer 324 

IMyiflioa of wator area 302 

Datiee when yeesele of war arrive in harbor , ^ . . . 312 

How to have repairs made. 360 

Inspection of boats 30$ 

InqMctioD of tingarrisoned forts. 477 

Preparation of general and special situation. 292 

Reqniranents for his officers 304 

Station (tactical) 301 

To accompany inspectors of staff corps and departments ^. 334 

Transfer of Engineer and Signal Corps and mine property « 317 

Transfer of ordnance mat^el 329 

Coast defense hsadquabtbbs: 

Manning table for 26 

War Department designation 299 

Coast defense ordnance officbb: 

Aceountability for property 327 

Assistance from artillery engtoeer 331 

Dutiesof 327-331 

In charge of ordnance repair shop 330 

Inspectkm of property 327 

Issne of property 329 

Betoms rendered 328 

Requisition for stores 328 

Supervision of ordnance machinists ,... 330 

Coast defense quastebmasisk: 

Dutiesof 332,333 

Inspection of boats 332 

Reqxmsibility for boats 332 

XJae of ordnance repair shop ..,. 333 

Coast guard, use of 3 

Coast line, defense of by naval and I and forces 1 

Coincidence bangs findino system: 

Definition 74 

Forgun battery 84,85 

For mortar battery 92 

ComcANDs: 

Following of 267 

Given by fire commander 264,268 

Given by fort commander 291 

How given by gun commanders and gun pointers 204 

Indication and identification o f target 78 

Samples given by fire commander 266 

Commercial DST0NATOB8 49^-600 

Inspection , 500 

Package... 495 

Storage and care 496-499 

Communication, means of , 365-379 

Communication lines, undergroundi installed by 408 

COMMTTNICATION OFFICER*. 

Dutiesof ; 257,258 

Member offire command manning party. *» 249 

Compant: 

Assignment to battery and mine command 20 

Coast Artillery Corps^ size of. , 19 

Formations and marching maneuvers 37-42 

How to form 37 

To march to battery or station .-.^ 39 

Cbmpaliy commander, duties with reference to manning bodies^ 28 

Controllersy inspection of 341 

Corridor, definition 1.: 635 

Corridor wall, definition 636 

Counter-recoil buffers, definition. ^,.. ; 637 

Counterweight, definition 638 

Counterweight well, definition. , 638 

Crest, exterior , definition " „ 666 



ParagxBBli. 

Crest, interior, definition 094 

Crow'snest, dfiflnition 639 

Curved fire, definition 676 

Ctundsbs: 

Becoil, cleaning oX 452 

Recoil, definition »... 764 

I>. 

Daily attendance record , 43 

Danger angle, definition 640 

Danger range, definition 641 

Danger 8x>aoe, definition » 641 

Data, transmitting to pits 87 

Data line, definition 642 

•Datum point, definition 643 

Defective powder, reporting on 234 

Defense of coast Ime 1 

Defense , mine, composition of 10 

Defenses, landward, definition ,.... 699 

Definitions 577-805 

Deflection, definition 644 

DicFLEcnoK boards: 

-• Description of , for guns of tbe intermediate armament 384 

Description of, for guns of the major armament , 384 

Description of, for guns of the minor armament 386 

Description of , for mortars , 385 

For mmor armament 109 

Deflection boabd operator: 

Dutlesof, as member of gun hattery.-. ^.. 80 

. Member of gun battery xnanning party 76 

Member of maiming party 93 

Deflection BEooRDER's board: 

Description of ,».. 387 

Material for construction of 408 

Delivery table, definition 645 

X>enaity of loading, definition 646 

Departure, angle of I definition , . 582 

Departure, line of, d^nltion , ; 700 

Departure, plane of. deflnitkm, ,.. 726 

Depression, angle of, definition., 581 

Depression position finder: 

Description of ...^.,..w», •,-;...-.. 388 

Lewis, model 1907, adjustment of . 390 

Swasey, adjustment of.... .,---.. ' 389 

Detachment, caretaksr, regulations for 4 . . . ^ . . 470-477 

Detonators, commercial. 495-500 

Inspection. 500 

Package ,..^ , 495 

Storage and care * .-...- 496-49^ 

Deviation, deflnition ..,^ 647 

Deviation, aaimuth, dflflnition 648 

Devices, submission of improvemente.........>/ ^ 49 

Difference chart, definition ,.^.^ 649 

Direct fire, definition 676 

Directing gun, definition... ^... 650 

Directing point, definition 650 

Direction, line of, definition ^ ^.^.. 701 

Direction, plane of , definition ^....u. 727 

Disappearing carriages, definition •.: .v 617 

Disappearing guns, traming of gun pointer toget on target.... 226 

Dispatch boate,bv whom supervised : 307 

Distribution box. Boats, assignment of 310 

Distribution boxes, im^Mction of 341 

Doors, inspection of condition of : 341 

Drains, inspection of condition of 341 

Drawing boards, furnished and maintained by ^ 409 

Drawing instruments furnished and maintained by 409 

Drift, definittan 661 



DsoLy 34lfCH 017N: Paragraph. 

CompoBltlon of ammnntiinn detachmftnt 192 

Composition of gnn detai^hmnnt 191 

Ckimpositioa of gun section 190 

Composition of reserve detachment 193 

Detafldrm 197 

liethodofflrbig 196 

Notes on dria 198-202 

TocaUoff 196 

Topostgonsectioii. 194 

pitiT.T. 4-DTCH OUIT* 

Composition of ammonltion detachment 192 

Composition of gun detachment m 

Composition of gun section 190 

Composition of reserve detachment 198 

DetafldriU 197 

Method of firing 196 

Notes on drm 198-202 

TocaUoff 196 

To post gun section. 194 

DSTLL, 4.7-INCH OUN: 

Coiiq>osition of ammunition detachrnent 192 

Composition of gun detachment 191 

ComiKsition of gun section 190 

Composition of reserve detachment 196 

DetafldriU 197 

Method of firing 196 

Notes on driU 198-202 

Tocalloff 195 

To post gun section 194 

Drill, o-inch oun (babbette casbiaoe): 

Composition of ammunition detachment 183 

Composition of gun detachment 182 

Composition of gun section 181 

Composition of reserve detachment 184 

Detafldrfli 189 

TocaUofl 186 

To load and fire 187 

To post gun section. 185 

Use ot dummy ammtmition 188 

DBILL, 6-INCH OON (BABBETTE CASBIA.OE): 

Composition of ammnnition detachment 183 

Composition of gun detachment 1 82 

Composition of gun section 181 

Conmosition of reserve detachment. ^ 184 

DetaJdriU 189 

Tocalloff 186 

*ro load and fire 187 

To post gun section 186 

Use of dummy ammunition 188 

DKILL, 6-VXCB. (DiaAPPBAIUNO CABBIAOE): 

Gcxnposition of ammunition detadmient 160 

Composition of gun detachment 160 

Composition of gun section 168 

Composition of reserve detachment 161 

DetafldriH 166 

Notes <Hi drill. ^ 167 

TocaUofl 163 

To load and fire 164 

To post gun section 182 

Use of dummy ammimitlon ,... 166 

Drill, 8-inch gun (barbette carriage) 180 

Dbhx, 8-incb (disafpeaiono cabbiags): 

Composition of ammunition detachment 160 

Composition of gun detachment 140 

Composition of gun section /. 148 

Composition of reserve detachment 161 

DetafldriU 156 

Notes on drfll 157 

TocaUofl :: .\ 153 

To load and fire. 154 



maut S4IIGH (DUAPnULBiNa CABBiAaK>-C<mtinued. ParagraiA. 

To post gun section 152 

Use of dummy ammimition 165 

Drill, 10-inch gun (barbette carria^) 180 

DBILL, lO-mCH GTJN (DISAFPEABINa CAXBIAOE): 

Comi>o8ition of ammunition detachment. 150 

Composition of gun detachment 149 

Composition of gun section 148 

Composition of reserve detadunent 151 

Detfldldrm , 156 

Notes on driU 157 

Tocallofl 163 

To load and Are 154 

To post gun section. 152 

Use of dummy ammunition 155 

Dull, 12-inch oun (basbetix cabbiaoe): 

Composition of ammunition detachmmnt 170 

Composition of gun detachment IW 

Composition of gun section 168 

Composition of reserve detachment ,,,.,. 171 

Detail drill 176 

Notes on drill in-lT9 

Tocallofl 173 

Toloadandflre 174 

To post gun section 172 

Use of dummy ammunition 175 

Dbux. 12-ince Qxnx (dibappeabiito cabbiaok): 

Aojustment of shot trucks 143 

Composition of ammunition detachment. ; 130 

Composition of gun detachment 129 

Composition of gun section 128 

Composition of reserve detaduDfint. 131 

DetafldriU 136 

Forcing gun into battery 144 

Notes on drffl 137-147 

Tocallofl 133 

Toloadandflre : 134 

To post gun section , 132 

Use of dummy ammunition 135 

Use of lanyard 142 

Dbill, 12-inch mobtax: 

Composition of ammnnitJon detachment. 112 

Composition of mortar detachment Ill 

Composition of pit section..- 110 

Composition of reserve detachment 113 

Detail drffl 120 

Notes on drffl. 121-127 

TocaUofl 115 

Toloadandflre , 116 

To post pit section. : 114 

Use of dummy ammunition 117 

DBILL. 14-inch oun (DI8APPEASINO CABBIAOE): 

Adjustirent of shot trucks : .;: 143 

Composition of ammunition detachment 1 130 

Composition of gun detachment 120 

Composition of gun section 128 

Composition of reserve detachment :.:: 131 

Detail driU 136 

Forcing gun into battery 144 

NoteeondriU 137-147 

Tocallofl 138 

Toloadandflre I , 134 

To post gun section 132 

Use of dummy ammunition 135 

Use of lanyard. :...::.:: 143 

Drill: 

Company formation for 37 

Not to be modified by battery commander 46 

Primer used at :... : 207 

Searchlight, ni^t : ,. 34»-364 

fiOeiO*— 14 14 
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Dhu— Continaod. Paragraph. 

Statloa of battery ofxmmanderdiuiBg 53 

Sabmlflsion of improvements 49 

Under emecgency oonditiooe. 56 

Dummy ammitihtion: 

6-iiicfa gon (barbette carriage) 188 

6-inch gun (barbette carriage) 188 

6-inch gun (disappearing carnage) 165 

8-inch gun (disappearing carriage) 155 

10-inch gun ( disappearing carriage) 1 55 

12-inch gun ( barbette caniage) 1 75 

124nch gun (disappearing carnage) 135 

12-inch mortars 117 

144nch gun (disappearing carriage). 135 

In simulated fire.. 341 

Loading with 205 

Dummy projectiles, care of. 465 

Dtnamitx 601-511 

Inspection 506-511 

FaOagfi 501 

Storage and care 502-507 

l¥hat it can be stored with 507 

E. 

Ears, placing finger tips in when firing forbidden. 240 

Ears, when to use protectors. 240 

Electric lishts, inspection of condition oL 341 

Electric plants, supplies furnished Ibr. 411 

Electrical equipment, seacoast armament 321 

Electrical range transmitter, symbol for 673 

Electrical transmission device, where used fbr communication 365 

Electrician, master. (See Master electrician.) 

BiKCTRiaAN SEBOEANTS: 

By whom supervised 322 

Definition 652 

Member of fire command manning party 240 

Member of fort command manning party 276 

On ungarrisoned fort 473 

Elevation, definition 654 

Elevating band, definition 653 

Elevating mechanisms, infection of. 341 

Elevation table, definition 655 

Emxbobnct station: 

Svmbolfor 673 

Telephoneoperator member of gun battery manning party 76 

Emsboenct ststem: 

Definition 74 

Use for gun battery 86 

Use for mortar battery. 92 

Emplacement: 

Definition 656 

General instructions ftor service at 203-227 

Gun battery . by whom commanded 60 

Inspection of condition of. 341 

Under care of. 407 

Emplacement book: 

Definition 657 

Examination of 341 

Emplacement opficeb: 

Duties of 65-68 

Duties of at 12-inch mortar diilL 118-120 

Inspection by 66 

Reports 67,68 

Responsibility of : 65 

Energy of the projectile, deflnitian 6^ 

Enoineeb: 

By whom supervised 322 

Definition 650 

Member of manning party for searchlights 353 

Engineer Corps, inspections by officers of 334 



DTDEZ. 811 

EMGimcsB Dbpabtmznt: Paragraph. 

Mattel sappUed, installed, and maintained by ^7,408 

RegplatiODfl pertsdning to property of 412-421 

Enlisted specialists: 

DefinitioD 660 

Employed under 322 

How not to be employed 323 

BngineoU 423 

Engines, inspeotlott of 341 

EqnalisUK mpe, definition 661 

Erosion, deilmtiQii 662 

Bkbob: 

Definitlin 663 

In prediction, what it is 227 

Probable, dennition 664 

Estimates submitted by coast defense artillery engineer 319 

Examination boards for gunners 806 

EXAioNAnoN: 

Foreasemateelectrioian 820 

For chief loader 820 

For chief planter 820 

For gun commander 820 

For gunners 80&-812 

For gunners and for special ratings 806-820 

For guniMrs, hiding of .-. 809 

For gun pointer 820 

For observer 820 

For plotter 820 

For special ratings 813-820 

Soope of , for first and second class gunners 812 

ExpLCNsivxs: 

Black powder 400 

Commercial detonators 496-600 

Definition 664 

Dynamite 601-611 

Explosive D 612-622 

Fixed ammunition 676, 676 

Fuses and primers 623-^28 

General instructions 478-494 

Gunootton 629-645 

Ordnance pami)hl^» referring to (note following) 494 

Projectiles, filled •. 669-574 

Smokeless powder 653-668 

Storage and care of 478^76 

Trotol 646^6A2 

EZFLOSIVB D 612422 

Inspection at forts 620~622 

Package 612,613 

Storage and care ^ 614,619 

What it may be stored with 519 

Exterior crest, definition 666 

Exterior slope, definition 667 

F. 

Fall, angle of, definition < 583 

Fall, line of , definition 702 

Fall , point of, d^nition 730 

Field of fire, definition - 668 

Fidd works 3 

Fire area, definition 669 

FiSB COMICANDS: 

Chapter on 249-275 

Composition of 14 

Illuminating light of 868 

Regulations concerning ,....,,.... 249-268 

Symbols for stations -.... 673 

FnuB oommaitder: 

Assignment of 82,350 

Commands given by 260,264 
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Fmx coMMANi>E»— Continaed. FarMnph. 

Commands to battery commands 304,268 

Control of batteries 263 

Control of searchlights 261,348-360,362 

Description of plotting for 302 

Duties of , in action 262 

Duties, responsibilities, and how assigned 250-256 

Inaction 263 

Indication of target 260 

Manning parties, composition of 249 

Manning parties, for 24& 

Order of nre for batteries 263 

Requirements for his officers 266 

Responsibility of, with respect to drills and tactical efficiency 251 

Responsibility of, with respect to equipment and supplies 254 

Searchlights under control of, 201 

Station of 263 

Staff officers of 267 

Visits to batteries and companies 265 

FiBB COMMANDEB'S STATION: 

Manning table for 26 

Telephoner to, member of manning party 249 

Fire control, definition 670 

FZBB CONTROL AFPAKATUS: 

Chapter on , 380-402 

Furnished and majntalned by ....", J.. 400,410 

Fire control communication, repaired by 318 

Fire control diagram, definition 671 

Fdub control installation: 

Definition 672 

Permanent chan ges 48 

Provisional, temporary changes 47 

Fire control power plants, under care of 407 

Fire control stations: 

Inspection of 341 

Supplies furnished for 411 

. Fire oonirol symbols 673 

Fdub direction: 

By battery commander 62 

Definition 674 

For batteries of the intermediate armament w . . . 74-^1 

For batteries of the major armament 74-91 

For batteries of the minor armament 9^109 

To imi^ovise method for 55 

Fire direcnon apparatus 380-402 

Fire discipline, definition 676 

Foub: 

Holding by Jmuor commander 246 

Kinds of , definition 676 

Fireman: 

By whom supervised 323 

Definition ^ 677 

Member of manning party for searchlights 353 

Firing attachments, inspection of 341 

FiRma batteries: 

Furnished and maintained by 409 

Inspection of , and circuits 341 

Firing circuits on carriages, installation of wirtog 409 

Firing leaf, inspection of firing pin 212 

Firing mechanism, care of 460 

First-class gunner: 

Eligibility for 808 

Qualifying mark - 810 

Scope of examination for 812 

Fixed ammunition 676,576 

Definition 678 

Inspeetion - — 676 

Storage and care. ^.. - $76 

Fixed armament, classification of 5 

Fixed carriage, definition. 615 



INDEX. Ills 

Paragraph. 

Flags, where used for oommuiiication 365 

Fleet, active 2 

Fleet, reserve 2 

Floor covering, supplied by 408 

Forcing slope, defimtion 678 

Formation, company 37-43 

Formation line, simulated at drill 266 

FoET oommaivd: 

Chapter on 276-297 

Composition of 12,17 

Deflnititmof 12 

Relation of officers 

Symbols for stations ^ 6 

What it consists of 277 

FoBT oo*iacAin>EB: 

Assignment of ,. 31 

AsBlinment of duties to fire oosnmander 263 

Commands. 291 

Control of searchlights 346,347-348,382 

Control of water area when more than one fort command covers area 280 

Estimating the sitoation 290 

Indication of target 280 

In searehli^t control drill 364 

Inspections by 51 

Manning party for 276 

Reports ox the fort commander's detail 288 

Requirements for his officers 283 

Responsibilitv to coast defense commander 278 

Stan offlctiii for 283 

Station of. 281 

Tactical duties 279 

To aooomnaxiy officers of supply corps and departments in inspection. . . 334 

To prescribe limits of batteries, etc 412 

Fort commander's detail, rep<nrts xnade by 288 

FOBT OOMllAMDEB'S STATION: 

ICanning party for t. 276 

ICanning table for 26 

FOBTIFICATION LIGHT: 

Equipment, installation and maintenance of 406 

Equipment, spare parts for ^ 406 

FOBTinCATION POWEB PLANTS: 

Appliances furnished by Ordnance Department 409 

Under care of 407 

Fortifications, permanent 3 

Fortffications, semipermanent 3 

Fortrecord book, definition 679 

Fort switchboard, manning table for , 26 

From battery, dennition. 660 

Fuse, definition 681 

FUBB8 AND PBDCEBS - 52^-^38 

Disassembling forbidden 537 

Inspection. 538 

FiBckage 538 

Storage and care 524-537 

Fuse plug of projectile, definition .-.. 743 

a. 

Oalubbt: 

Definition 682 

Inspection of 341 

Shot, definition ^ 771 

Qas caxcK pad: 

Adjustment of. 457 

Careof 456 

Gas check seat: 

Cleaning during firhig 237 

Definition , 683 

Gasoline generating sets, lubricating oil for 406 

Gauge, pressure, definition 739 
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I. 

Ptngrapb. 

loe plants, under coatrol of 318 

lDKiiiincA.TioN or tabgkt: 

Division of water area in identifying targets 803 

Gun battery command 77-79 

Mortar battery commander : 88 

Igniter of priming charge, definition 741 

luominatuig circuits on carriages^ wiring installed by 409 

niuminatinfflights^useof 349,352 

InQ)act« angle of, definition 684 

Impact.line of. definition 703 

Inmact, point of, definition 731 

In battery, definition 693 

Incidence, angle of, definition A85 

In commission defined 406 

Indication or tasqkt: 

Coast defense commander, division of water area for 302 

Firecommander 260 

Fort commander 289 

Onn battery commander 77-79 

Mortar battery commander 88 

Indicator, wind conqKment , description of 401 

Infmtry. to form as 42 

Initial velodtr or imiule,dBflnitlon 716 

In service, defined 406 

Inspection: 

Artillery boats 308,309 

Artillery in ranks. ^ 38 

By coast defense ordnance officer... 327 

By emplacement officer 66 

By officers of Engineer Corps 334 

By fort commanders 61 

By officers of Ordnance Detmrtment 334 

By ol&cers of Quartermaster Corps ^ 334 

By range officer 68 

ByoffioersofBignalCorps 334 

Company formation fbr 37 

Of coast artillery armament.. 335-841 

Of drains 414 

Of explosives 478 

Of piece after firing 239 

Ofsafetypinon firing leaf 212 

Of stationsand emplacements 336 

Of ungarrisoned forts 447 

Preceding firing 230,241 

Reports of range officer after 59 

laspeotor, duties of, in artillery inspection 335-841 

iNSTBtTCnONS: 

Oeneral.fSoroareofinat^riel 403-406 

General , for service at emplacements 203-227 

General, for storage and care of explosives 478-494 

Posting in magazmes 494 

Intelligenceline,definftfon , 698 

Interior crest, definition 694 

Interior slope, definitfon 696 

Interior wall, definition 696 

Intermediate armament, composition of 7 

Internal combustion en^es, reports on 820 

J. 

Jacket, definition 697 

Tump. (For definition «ce Angle of jump.) 

Junior commander, when to hold fire 245 



Kerosene 409^428 

Keys of magaslnes, by whom kept 484 

Kbids of firej definition 676 



HatAbibl omcKB: Paragraph. 

Control of searcbUc^ts 860 

Fcrt command, duoiflB of 286-287 

Member of fort command manning party 276 

Besponsibility for searchli^tB S64 

Sopcndskn of floUsted Bpeoiallsts 322 

Mean abaotate deviation, ddinttlon 647 

Mean alMolute error , delmitiaa M3 

Mean lateral deviation, deflnition. M? 

Mean lateral error, demiition 669 

Maan longitudinal deviationL deOnition 647 

Mean longitudinal error, deflnitiffi 668 

Mechanic, assignment and duties of 78 

Mechanical range indicators, installation and maintenance of 406 

Mechanical range transmitter, symbol for 679 

Mechanical transmissioQ device, where used for communication 366 

Meteordofi^ observer, duties of 299-296 

Mbtbobolooical station: 

Manning table for 26 

Regulations for 299-296 

Symbol for 678 

Mining casemate, symbol for 673 

MlNK CASKS* 

iDspeotian Of paintinc of 841 

Inspectkm of piling Of. 841 

Mine company, assignment of 90 

Mine company, sections of 24 

Mnrs command: 

Chaptwon 34(^275 

Composition of * 15 

Manning parties, composition of 269 

Regulations concerning 260-275 

Symbols for stations 673 

Minx commander: 

Assignment of 32 

Control of batteries 275 

Control of searchlights 848-849,351-352 

'Destenation of mine property officer 274 

Duties of , in general 270-275 

How to assign officers 34 

Manningparties for 266 

ResponsiDility of, with respect to drills and tactical eflSciency 270 

Responsibili^<rf, with respect to material and apparatus 278 

Stationed. .., 272 

Mine commander's station, manning table for 26 

Mine defense, oomi>osition of 10 

Mine light, whom under control of. 351 

Mine putnters, by whom supervised 307 

Minor armament, definition 8 

Misfire, regulations governing 248 

Mobile troops, orgamzation of 3 

Mooring ropes, inspection of 341 

MOBTAS batteby: 

Drill 110-127 

Manning details 87 

Prediction tests for 227 

MOETAB COMPANY: 

Assignment of 21 

Sections ,. 23 

Mortar detachment, 12-inch mortar drill « Ill 

Mortar drill, 12-hich 110-127 

MOBTABS: 

Care of .■-..- 434-442 

Definition .,...; 610 

Description of deflection board for « 386 

Descr^tion of plotting board for 393 

Dismounting of 451 

Furnished and maintained by 409 

Msrkingof - 420 

Methods of testing orientation 221 



nrDJBZ. 210 

HoBTABS— Continued. Paragraph. 

Numbering of 431 

Orientation of 221-223 

Painting of 425 

Quadrants, testing adjustment 222 

Motors, inspection of 341 

Motors, operation on gun carriages 448 

Motora on gun carriages, installed by 409 

Mount or carriage, definition 614 

Movable armament, composition of. 9 

Movable carriage (wheeled mount), definition 616 

Moving targets, ranges, how determined 62 

Mushroom head, definition 714 

Musician: 

Member of gun battery manning party 76 

Member of mortar battery manning party 87 

Muzzle, definition 716 

Muzzle or initial velocity, definition 719 

Muzzle, swell of, deflnitton. 783 

N. 

Naval forces, composition of 3 

NXOHT DBILLS: 

Battery 361 

Coast defense command : 362 

Fire command 363 

Fort command 362 

Object 360 

Seardilight control drill 364 

Searchlichts. 343-^64 

Night firing for minor armament 105 

Niebooltcebin: 

Danger in exudation 609 

• Destruction of 609 

Testfor 609 

Noncommissioned officers, senior, designation of 25 

Notes on fire direction of minor armament 103-1 09 

Numbers, lefnenoe, definition 766 

O. 

Observation telescopes, famished and maintained by 409 

O^SEBVEBS - 61-63 

Aiming points for .- 79 

Battery commander's, member of mortar battery manning party 87 

Member of fire conunand manning party 249 

Member effort command manning party 276 

Member of gun battery manning party 76 

Member of manning party—for minor armament 93 

Member of mine c(»nmand maiming party 269 

Meteorological, duties of... -...-. 293-296 

Scope of examination f«r 820 

Selection of 61 

Tested firequaitly 63 

Tide, duties of. 297 

OB8BBVIi?o station: 

Action taken when out of order 54 

Gun battery, manning party for 76 

. Mortar battery, manning party for W 

Sj^bolfor - - 673 

Obturating primers 211 

Obtubatob: 

Definition 717 

Inspection of 841 

OmcEBs: 

Assignment of, by battery commanders 86 

Assignment of, by mine commanders 34 

Other than stuf, when not to be assigned 33 

Relation in fort command 30. 

Where and how assigned by ttub battery commander 36 



ParagraplL 

Oeive.deflidttaii 742 

Ofl holes, inspecticKi of 341 

Oils for guns and cazrJages 409,429 

Operating boards, inspection of 341 

Obdnance defabtmsmt: 

Inspections br ofBoers of 334 

liawriel fomfehed and inalntalnftd by 409 

Regulations pertaining to projperty of. 422-477 

Ordnance officer. {See Coast dennse ordnance officer.) 

Ordnance property and stores, accountability of 327 

Ordnance property, responsibility for 406 

Obdnamcb sepaik shops: 

Appliances furnished by Ordnance Department 409 

Control of 330 

Use by artillery engineer 32S 

Use by quartecmaster 333 

Ordnance sergeant, at ungairisoned fort 478 

Ordnance stores, for cleaning 409 

Obientation or mobtabs 221,222 

Methods of testing. 221 

Oat of commission defined 405 

Oat of service defined 405 

P, 

Paint: 

For guns and carriages 409 

To remove from guns and caxriages 428 

PAiHTmo: 

Cvriages 426 

Quns and mortars 426 

Parade, battery, definition 897 

Parade slope, definition. 718 

Parados, definition 719 

Parapet, definition 720 

Patrol, naval coast 2 

Pavuns: 

By whom furnished *. 409 

Regulations governing issue 466 

Penetration, definition 721 

Perforation, definition 722 

Pebsonnel: 

Assignment of ,.. 19-36 

Of coast defense headquarters 300 

Pbbsonnel opncEB: 

Fort command, duties of 284 

Member of fort command manning party ^ 276 

Piece or gun, definition 684 

Piece, service of, general instmcUoos 206 

Pintle center, dennition 724 

Pipe, equalizing, definition 661 

Pipe, throttling, definition 786 

Pit, definition 726 

Pit commandeb: 

Duties of 69-71 

Duties of, at 12-inch mortar drill 116 

In charge of emplacement 70 

Responsibility of 69 

Pit of mortar battery, by whom commanded 69 

Pit salvo, definition 761 

Pit section: 

Posting of, for 12-inch mortar drill 114 

Twelve-inch mortar drill 110-117 

Pits, marking of 429 

Plane of departure, definition 726 

Plane of d^ection, definition , 727 

Plane of fire, definition , 726 

Plane of sight, defhiition 728 

Plane of splash, definition 729 

Platform, gun, definition ; 687 
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Dntla alj u niemlMr olgim battery mMuilnl; psrt; 80 

DaUaoi. as member or mmtar batury maimbig pait; S7 

ItMUbnt at flrs command manning psTt7 24a 

" — *~v (rfgnn battBTj' "<«""'" g party 7fl 

' 'ti battery maunEag party '.'. 87 

Dotleao^asinMnbarof gunbattarymanntnepHrty SO 

DiEtln of, as member ol mortar battery manning party 87 

ICambsr of E«n baltery maiminB party 78 

Uember of mortar battery mamimE i^rty 97 

PianDlo boabp: 

Tai Are commanders, dsMxlptlan at. 3SZ 
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iMg party lor... 
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Xot ta be used toi different caltbeis. ZS 

ReportliwoDilelacttva »* 
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Tampcratore ol 38S 
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Poirer boose, eyibol lor. oTS 

luQMCtlonoIosiidltlonofelectrlolDstsUBtbEi Hi 

ManoinsUWolor, M 

Bepa&edby. B18,W 

■ eoppllnftinilishMlhy i^Sl 

PraotlM, service 2aw« 

Praotlce.snbcallber 2» 

Fndlined potot, doBnltlon TOT 

FredKter, dennftlon 738 



n™ ilfLp- Paragraph. 

Gun MttciT SO 

Mortar battery go 

Prcdk^km tests for mortar tyatteries 227 

Pressure gauge, deflnition 739 

PBOIAXT ABM settvb: 

Dntios of, as member of gun battery manning party 80 

Member of gun battery manning party 76 

Primary station, definition 5M 

PxncEBS: 

Definition 740 

Delay In removal after misfire 242 

Empty, care of 466 

Howmserted 208^ 

Kind used at drill MX 

Obturating 211 

Removal of, after firing 236 

Service ftictibn, how used 209* 

Use of, when firing by electricity 243 

Fbocers and fuses 523-528 

Inspection of 528 

Package 523 

Storan and care 524-527 

Priminff diarge or igniter, definition 741 

Principles, gnoeral 1-18 

ProbaSle error, definition 664 

Probable zone. (For definition, tee Probable sane, 50 per cent) 

X^BOJBCTILES: 

Cleaning of , for target practice 235 

Definitifln and description 742 

Dummy, care of 465 

Energy of, definition 658 

Ffllea and fiised 569-572 

Inspection , 572 

Storage and care 560-571 

Filled but not fused 573,574 

Care of 573,574 

Inspection 574 

Loading ; 464 

Packing boxes for 462 

Fainting of 463 

Piling of. , 461 

Seating of, at gun batteries of mi^or armament 215 

Traveiof, definition 791 

Propelling charge, definition 627 

Pumping plants, under control of 318 

Quadrants on mortars tested 222 

QUABTEBMASTES COBPS*. 

Inspections by Officers of 334 

Supplies 411 

». 

Racer, definition 743 

Radial vent, definition - , — 803 

Radio station, symbol for - - 673 

Radiotelegr&phy,where used for communication. > — 365 

Raising ropes, Inspection of . . . J * 341 

R ammers , inspection of. 341 

Ramp, definition — 744 

Range, definition 745 

Range and position finding system 74,75 

Range-azimuth table, definition 746 

Raitoe board: 

For guns of major and faitermedlate armament, description of 394 

For guns of minor armament, description of. 395 

For minor armament '. 100 



RAKaz BOASD opbratob: Paragraph. 

Dut^ of, as member of gun battery 80 

Member of gun battery manning party « • 76 

Member of manning party of mmor armament 03 

Range, danger, definition 641 

Range deviation, definition 647 

Range differences, guns of major armament, where placed 220 

Raitgs oFnCKB: 

Duties of 67-80 

Member of gun battery manning party 76 

Member of mortar battery manning party 87 

Responsibility of 57 

Range rake, definition 747 

Range recorder, duties of 400 

Ranges, moving target 62 

Range setter, duties of, in connection with time range board 400 

Range table, definition 748 

Ranging from one eun 98 

Rapid-nre gun, definition 749 

Rated men, definition , 750 

Rated posmoNs: 

EllgibiUtyfor , , 816,816 

Regulations governing 813-820 

Scope of examinations for , 820 

Rsadeb: 

Member of fire command manning party 249 

Member of fort command manning party 276 

Member of gun battery manning party 76 

Member of mine command mamung party 269 

Miember of mortar battery manning party , 87 

Rear slope, definition 751 

Receiving table, definition 762 

Recoil, definition 753 

Recoil buffers, definition 765 

Rbcoil ctlinsxbs: 

Cleaning of ,. 452 

Definition 754 

- Inspection of : 341 

RscoBDs: 

Prediction tests for mort&r batteries ; 227 

Range officer 60 

Records of boards of examinations for gunners — 811 

Records of daily attendance at drlU 43 

Records ofexamlnations for special rating?...* 814 

Rectangle, 25 per cent, deflnluon..... 805 

Reference numbers, definition 756 

Regulations pertamlng to Engineer Department property 412-421 

Regulations pertainihg to Ordnance Department property 422-477 

Relocation of a target, defhiltion 757 

Reports: 

By emplacement officer , 67-68 

By range officer... 69 

On internal combustion engines .' 320 

Requisitions made by coast defense ordnance office 328 

Reserve detachment: 

Three-inch gun drill 193 

Four-inch gun drfll 193 

Four and seven- ten ths-lnch gun drill 193 

Five-inch gun drill (barbette carriage) 184 

Six-inch gun drill (barbette carriage) 184 

SiK-inch gun drill (disappearing carriage). 161 

Eiight-inch gun drill (disappearing carriage) 161 

Ten-inch gun drill (disappearing carriage) 151 

Twelve-Inch gun drill (barbette carriage) 171 

Twel ve-hich gun drill (disappearing carriage) 131 

Twelve-inch mortar druL 113 

Four teen-inch gun drill ( disappearing carriage) 131 

Retracting 6-inch gun (disapT)6aringcarrrage). 167 

Rifling, definition :. 758 

Rifling, twist of, definition 801 

Rimbases, definition 769 



Rollers, Liav walng. d flflnltton . 796 

BotatmstMind.dciiiiitloii. 742 

Bound, dQflnitkm 760 

Bnbber matting, aappUBd by. 406 

S. 

Safety pin, inspection of 212 

Saltttx: 

Firing of. 246-248 

Made to Inspector 337-W 

Salvo, definition. 761 

Salvo, battery, definition 761 

Salvo, pit, definition 761 

Salvo point, definition. 768 

Salvo table, definition 766 

Sandpaper, use forbidden. 419 

Screw threads, inspection of lubrication of 341 

Seacoast carriages, definition. 617 

SBABfCHUOHTa. 342-364 

Areas, designation of. 346 

Assigned to fire commander 261,348 

Assigned to mine commander 348 

Assipiment, by whom. 348 

ClassiilcationOL 344 

Commands in use 3S6-358 

Controlled by 345 

Equipment, installation and malntenanoe of. 408 

Equipment, spare parts for 408 

ICanntng pcurtfes 353-356 

ICanning parties, drill of : 354 

Manning table for 26 

Night drilL 342-864 

Operation when searching 358 

Repaired by 318 

Standard 343 

Symbolfor 673 

Tactical use of 342-362 

Throwing on vessels 363 

Used by fort commander 347 

Use of, at night drills 360-364 

SSASGRUOHT OPERATOR: 

Member of fire command manning party 249 

Member of fort command manning party 276 

Member of mine command manning party 269 

Oaaliflcationsfor 356 

Searcnlight power plants, under care of 407 

Searchlight watchers, qualificatians for 355 

SBOOMDART ABM 8ETTEB: 

IMties of, as member of gun battery 80 

Member of gun battery manning party 76 

Secondary station, deflnitlon 594 

Second-class ounmeb: 

Qualifying mark 810 

Scope of examination for 812 

SECnONB (OV COXPAIOES): 

Designation of 22-24 

Dismissal of 41 

Posting of 40 

Service of mformation 11 

Service of security 11 

Service of the piece, general instructions 203 

Service practice. 230-245 

Serving table, definition 764 

Serving trays, wooden 216 

Set-forward point, definition 765 

Sheat BANomo 99-101 

When used 107 
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Shell: Paragn&pb. 

Definition 742,766 

Use of 6 

Shell filler, definition 767 

Shell room or shot room, definition 768 

Shell tracer, definition 760 

Shot: 

Definition 742,770 

Use of 6 

Shot gallery . definition 771 

Shot hoist, definition 772 

Shot hoist well, definition 773 

Shot room or shell room , definition 768 

ffliot tongs, definition 774 

Sight: 

Definition 776 

Inspection of adjustment of , 341 

Telescopic, description of 397 

Sight, line of , definition 704 

Sight . plane of, definition 728 

Sighting, bore 21^220 

Sight stand abd: 

Checking adjustment of. 218 

Definition 776 

Signals: 

To point piece 213 

Whistles and bugles authorized in giving 214 

Signal Corps: 

Inspections by officers of 334 

Supplies instfuled and maintained by 410 

Signal stations: 

Equipment of 366 

Manning table for 26 

Symbol for 678 

Site, height of, definition 669 

Sleeping rooms, inspection of 841 

Slide rule, atmosphere, description of 381 

Slope, centering, definition , 622 

Slope, exterior, definition 667 

Slope, forcing, definition 678 

Slope, interior, definition 605 

Slope, parade, definition 718 

Slope, rear, definition 761 

Slope, superior, definition 782 

Slope, traverse, definition 783 

Slushing oil 409,423 

Small tools, inspection of 341 

Smokeless powder 653-568 

Changing samples 564,565 

Inspection at forts 660, 668 

Inspection b y Ordnance D6i>artment 550 

Package .• 553 

Sealing powder cases V. 567,568 

Storage and care 554-558 

Test with methyl violet paper 661-663 

Speaking tube: 

Symbol for 673 

Where used for communication , 365 

Specialists, enlisted, definition e60 

Special ratings, examinations for ^, 813-820 

Splash, angle of. definition 587 

Splash, plane of, definition 729 

Splash, point of . definition 732 

Sponges, inspecf ion of 341 

Spotter, member of manning party 98 

Spotter, assistant, member of manning party 08 

Spottino station: 

For minor armament , 108,104 

Maiming party for 98 

50610'— 14 16 



8TAIT orncKEs: Paragraph 

Assignment of 32 

Detail of, as communication officers 33 

For coast defense commander 300 

For fire commander 257 

For fort commander 283 

For mine commander 274 

Stop watdies, famished and maintained by 409 

Storage rooms, inspection of 341 

Strikmg velocity , deflnit ion 779 

Structures, material for preservation 408 

SuboeJiber platftnm, dennition 780 

SUBCALIBEB rSACTICE 229 

Under emergency conditions 66 

Subcaliber tube, dennition 781 

Submarine mine cable, when tested 326 

Submarine mining structures, under care of. 407 

Superior slope, definition 782 

Supplementary station, definition 594 

Supplies, Quartermaster Corps 411 

Supplies, Signal Corps 411 

Supply departments 407-411 

Supports, coast artillery, definition 634 

Supports, coast artillery, use of 634 

Support command, composition of 16 

Support commander's headouarters, manning table for 26 

Swasey depression position under, adjustment of 389 

Swell of the muzzle, definition 783 

Switchboard, symbol for 673 

Symbols, fire control 673 

T. 

Table, detivery, definition 645 

Table, elevation, definition 655 

Table, range, dennition 748 

Table, range>azimuth, definition 746 

Table, receiving, definition 762 

Table, salvo, definition 763 

Table, serving, definition 764 

TASO! 

Definiticn 784 

Use of 80 

Tar get, center of, definition 624 

Tabqets: 

Furnished and maintained by 409 

Indication and identification of 77-79, 88 

Relocation of , definition 787 

TABOET PBACnCE 228-245 

Adjustments for 230 

Atcommand ''Cease firing'' 244 

Care of gas^heck seat .* 237 

Cleaning of bore prior to target i»^kctice 231 

Cleaning of projectiles prior to target practice 235 

Inspection following 239 

Inspection preceding 230, 241 

Junior commander to hold fire 245 

Misfire 242,243 

Report on defective powder. . ..^v 234 

Simulated, at inspection 341 

Sponging after each shot v 238 

Temperature of powder ^t 232 

Use of ear protectors 240 

TcHegrapby , radio, where used for communicati<»i 365 

Telephone: 

Care of 379 

Testing of 373-376 

Tests in selection of operators 367-372 

Use of 377,378 

Where used for communication 365 

Telephone line, symbol for 673 
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Telephone operator: Paragraph. 

Member of gun battery manning party 76 

Member of manning party for fire commander's station 249 

Member of manning party for fort commander's station 276 

Member of numning party for guns of minor armament 93 

Member of manning party for mine commander's station 269 

Member of manning party for searohligiits 353 

Member of mortar battery manningparty 87 

Telescope, care of 4w 

Telescope, description of 3^ 

Telescopic sight, description of 397 

Tests, pointing 224>226 

Thermometer: 

Description of 398 

Furnished and maintained by 409 

Throttling bar, definition 785 

Throttling pipe, definition 786 

Throttling valves, inspection of , 341 

Tide observer, duties of 297 

Tide station: 

Manning table for 26 

Regulations concerning 297 

Symbol for 673 

Time interval bells: 

Cutting off in drill 83 

Deflnltkoi 787 

Time interval recorder 788 

Time interval system, description of 399 

Time range board: 

Descrtpti&oi of 400 

Material for construction of 406 

Tongs, shot, definition 774 

Top carriage, definition 789 

Tools: 

Famished by Ordnance Department 409 

Special, furnished by Engineer Department 408 

Tracer, Semple 106 

Tracer, sheir, definition 769 

Trajectory, diiord of the, definition 630 

Trajectory. deOnltica and explanation 790 

Transmission device operator , member of manningparty 93 

Travel of prdectile, definition... ■ 791 

Traverse, deflnitioa 792 

Traverse sl(»e or waU, definition -. 793 

Traversing circle, definition 794 

Traversing mechanisms, inspection of 341 

Traversing rollers . definition 795 

Tray, loading, dennition 707 

Tray, powder serving, use of 216, 217 

Trays, wooden serving 216 

Tripping, definition , 796 

Trolley systems: 

Furnishing of spare parts 408 

Installation and mamtenance of 408 

Troops, Coast Artillery, proper use of 2 

Troops, mobfle, organization and mobiUsation of 3 

Trotol 546-552 

Inspection 551, 552 

Pacloige 546 

Storage and care 547-650 

What It can be stored with 550 

Truck, ammunition, definition 579 

Truck platfwm, dennition 797 

Trunnions, definition 798 

Trunnions, axis of, definition 590 

Trunnion band, definition 799 

Tube, definition 800 

Tube, subcaliber, definition 781 

Tugs, bv whom supervised 307 

Twist of rifling, definition 801 



UnUmm, tnnMctlan of. .'. 
Unite, Iwthafdkilfi ot Co 



Vtne, wind, dncrlptlaD oC 

Valocttr, dtfnttlcn 

ValDdtr, mania or bi 

ValocRr, TamafDing. i. 

Vakid^, MrlUiicTdeQiiltbsi. . . . 

v«Dt,d<tfiiitiaD 

Vait, axial, dcOnltkin 

Vent,ndial,d<ADUlao 

VcmCU. BASE STBTUi: 

DilliiiUini 

UMtoTfatiMtttT 

Cm (or mortal batiw; 



mJcatkm Ibua, fiulallM b^. .. 



Zone, doAnltlrai,. . 

Zdoe' probabl*, ,. — , 

Zone, mner defense, deflnltkiD... 
Zaat, ooMt deRmse, deflnltion . . . 
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